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CROSBY STEAM GAUGE AND VALVE 
co..8 EXHIBIT. 

Beauty of design, excellence of 
workmanship, and tasteful arrange- 
ment are the striking characteris- 
ties of the exhibit of the Crosby 
Steam Gauge and Valve Company 
at the Worid’s Columbian Expo- 
sition. 

These qualities are evident to the 
most easual observer and appeal 
with especial force to the engineer 
or sxilled mechanic, and have from 
the commencement of the Fair at- 
tracted a large and well-deserved 
share of attention from visitors. 

The exhibit contains many im- 
portant specialties in the line of 
steam appliances, for which supe- 
rior meritsare claimed, among which 
may be mentioned the Crosby im- 
proved steam gauge, the Crosby pop 
safety valve and water relief valve, 
the Meady muffied pop safety valve, 
the Crosby steam engine indicator, 
the single bell chime whistle, Bos- 
worth’s pump governor and feed- 
water regulator, Johnstone’s 
blow-off valve, patent gauge 








THE CROSBY STEAM GAUGE AND VALVE CO. EXHIBIT. 





tester, safe water gauge, etc. 
The hollow double spring 
in the Crosby improved steam 
gauge is so shaped and ar- 
ranged, and the mechanism 
such, that the vertical as well 
as the horizontal movement 
of its free ends is fully utiliz- 
ed; by which ample move- 
ment of the pointer is obtain- 
ed with only half the move- 
ment ordinarily required of 
the spring; consequently a 
spring 100 per cent stronger 
than usual can be employed. 
This constitutes the special 
feature of the Crosby improv- 
ed steam gauge and is a very 
important one, as the use of 





a stiff spring insures steadi- 
ness of the pointer; and as 
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only a small movement of the spring 
is required, a tendency to ‘‘set” 
from getting overheated is practi- 
eally eliminated. This point of sa- 
periority is what has given the 
Crosby gauge the high reputation 
which it has held since its introduc- 
tion, nearly twenty veare ago. 

The Crosby pop safety valve for 
locomotive, stationary, marine, por- 
table, and farm engine boilers is a 
perfect protection from excess of 
steam pressure. These valves, 
which are automatic in action, can 
be relied upon to open at the right 
time, give ample relief, and close 
with but slight loss of pressure. 

The Crosby water relief valve is 
for the purpose of relieving all ove: 
pressure of water in steam pumps, 
fire engines, hydrants, hose, 
wherever an automatic valve is 
needed to relieve overpressure of 
water and prevent damage, which, 
in the absence of such safety device, 
would be sure to occur. 

The Crosby steam engine indi- 
eator is designed to meet the 
requirements of modern 
steam engineering practice. 
The high-speed system of con- 
struction in steam engines 
which greatly prevails to-day 
renders the old type of indi- 
cator well nigh useless. Many 
details which gave little trou- 
ble at iow speeds cause errors 
under the present require- 
ments which seriously affect 
the results. Every part is 
perfectly adapted to its par- 
ticular function, and also to 
its relation to all the other 
parts, in size, proportion, and 
material, and finer results can 
be obtained with it than with 
any other instrument. Its 
superior qualities were duly 
recognized at the Paris Expo- 
sition in 1889, where it receiv 
ed the highest award, a gold 


and 


medal, and the identical instrument which received that honor is a part of this 
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exhibit. 


line in a steam boiler. 


sible for any fireman or attendant to do. 





The Bosworth feedwater regulator is an apparatus for maintaining an even water 
This it does with greater precision and certainty than is pos- 
The valves are controlled automatically by 
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positive forces, acting independently of each other, 
and adjustable within wide ranges of power. 

The Jobnstone blow-off valve can be moved entirely 
from its seat, so that there isa straight way opening 
through the valve body. The sliding of the valve un- 
der pressure maintains its surfaces and its seat in close 
contact, and if any seale or other foreign matter inter- 
venes, tending to impair such contact, it is destroyed 
or displaced by attrition of parts when so operated. 

The patent gauge tester is a very simple and accurate 
machine for testing gauges of all kinds, from the low- 
est to the highest pressure. These machines are made 
and tested with extreme care and nicety, and are pre- 
ferable to a mercury column in every point of compari- 
son. They are a necessity in all establishments where 
many pressure gauges are used. 

The original single beil chime whistle is manufactur- 
ed only by this company. This whistle has three com- 
partments in one cylindrical bell, giving three tones 
which harmoniously blend into one and produce an 


agreeable, far-reaching sound. 


In this exhibit may be seen also all the various gauges pd 


made for special uses, such as hydraulic, for hydraulic 
presses; vacuum, compound, showing both pressure and 
vacuum; combination, for waterworks, showing both 
pressure of water and the height of column; ammonia, 
for use in refrigerating or ice manufacturing plants ; 

chemieal, for use on chemical engines ; ordnance, for 
use on pneumatic gun carriages for measuring the 
high pressure suddenly produced in the recoil cham- 
ber when the gun is discharged; gas governor, to 
regulate the flow of gas to a vulcanizer or other ves- 


sel or boiler; pyrometer, to show both the pressure 


and temperature of the steam; duplex air brake, for | s 


showing both the pressure on the train and in the re- 
altitude, for showing both the pressure of 
steam and the height of water in the tank or reservoir 
in hot water heaters; standard test gauge; engine 
register or counter, engine room clock, ete. 


servoir ; 


The exhibit comprises many other articles not spe-| ¢ ¢ 


cially mentioned, either cf a special or staple charac- 
ter, allof which are manufactured or controlled by 
this company, and in all of which good construction 
and nice adaptation to their respective uses are ap- 
parent to the trained eye and sense. 

The main office and works of the company are at 


Boston, Mass, and the branches in New York, 
Chicago, and Loudon, England 
LUBRICATOBS AND SAFETY STEAM APPLIANCES AT 


THE FAIR. 

The exhibit of J. E. Lonergan & Co., of 211 Race |. 
Street, Philadelphia, in Machinery Hall, presents a 
fine display of self-oilers and steam cylinder lubricat- 
ors, grease cups and patent safety steam appliances 
for railroads, machinists, and mill use, ete. The firm 
are owners and manufacturers of Lynde’s patent gov- 
ernment regulation pop safety valves for marine, sta- 
tionary, locomotive, and all steam boilers ; also Loner- 
gan’s patent adjustable sight-feed oil cup, and Loner- 
gan’s cylinder sight-feed attachment. A new automatic 
crank pin oii cup is shown, which is perfectly adjust- 
able to feed light or heavy oil, and feeds only when 
crank is in motion, stopping absolutely when crank is 
not moving. The display with the above named arti- 
cles also includes a large variety of goods, all of their 
own manufacture, such as injectors, steam engine gov- 
ernors, gange and cylinder cocks, steam and vacuum 
gauges, steam traps, low water alarms, damper regu- 
lators, ete. An illustrated descriptive pamphlet of 
these goods will be sent to applicants. 


THE LAKE KEUKA WINE COMPANY EXHIBIT. 

Among our first page Hiustrations is one represent- 
ing the exhibit of the Lake Keaka Wine Company at 
the World’s Fair, while another picture presents a view 
in the still wine and champagne vaults of the same 
company at the place where the wine is made,'on Lake 
Keuka, Steuben County, N. Y. The grapes grown on 
the shores of this lake have long had the highest repu- 
tation for wine-making purposes, in this respect stand- 
ing on equality with those prodaced in the most fav- 
ored localities of France and Germany. To this is to 
be attributed principally the prosperity and extent of 
the wine-making industry of Steuben County, a busi- 
ness which has been developing for the past thirty 
years. 

The Lake Keuka Wine Company, with headquarters 
at Hammondsport, N. Y¥., at head of the lake, has 
long had an enviable reputation for their still wines, 
in barrels, kegs, or bottled, and their special brand of 
champagne, “ Keuka Extra Dry.” The absolute purity 
of their wines can always be depended upon, and their 
port wines made from black grapes, including the 
Concord, Clinton, Isabella, Oporto, ete., have a fine, 
high color, whieh comes entirely from the grapes 
themselves, leaving no sediment or deposit in the bot- 
tom of the bottle, as is so often found in compounded 
wines. Their sherries, their St. Julien claret, the dry 


and sweet Catawhbas, and other wines and brandies 
made by them, all alike have this characteristic purity. 
Their champagne is made according to the French 
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PROTECTION AGAINST TRAIN ROBBERS. 

One of our correspondents suggests the use of elec- 
tricity as an auxiliary to Winchesters and shot guns, 
for protection of express cars and the locomotive 
against train robbers. This might prove effectual if 
the current could be brought under control so as to 
avoid killing or injuring friends as well as foes. This 
suggestion seems to be a very good one and is worthy 
the attention of electrical inventors. 

We make a further suggestion of the use of hot 
water from the locomotive for the protection of the 


=|engineer and fireman, of baggage and express men. 


By means of suitably arranged jets under control of 
the engineer, fireman, baggageman or expressman, 
without doubt a very warm welcome could be given to 
train robbers. No doubt some arrangement of pipes 
and valves and jets could be devised which could thor- 
ougk!y protect the engineer and fireman and the sev- 
eral Laggage or express cars. 


—_<-2>—— 
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THE BROOKLYN INSTITUTE. 


The Brooklyn Institute of Arts and Sciences is a col- 
lection of societies composed of people interested in 
various branches of art and science. Under the able 
directorship of Prof. Franklin W. Hooper, the institu- 
tion has risen from a small and struggling handful of 
persons to an association numbering over 2,700 mem- 
bers. For the annual dues of $5, each member re- 
ceives tickets to more than four hundred lectures, each 
ticket admitting two persons to the evening lectures 
and one to the afternoon. There is something for 
every taste, and the majority of the lectures have 
crowded audiences. It is impossible to estimate the 
educative force of such an institution, which is in fact 
a university for the people. In addition to the lectures, 
the institute maintains an art and architectural school, 
with summer art schools in the Adirondacks and in 
the Shinnecock Hills of Long Island ; a biological labo- 
ratory is also maintained in summer at Cold Spring 
Harbor, Long Island. The Legislature of the State of 
New York has empowered the city of Brooklyn to ex- 
pend $300,000 on a museum building near the park. 
This building will be leased to the Brooklyn Institute 
at a nominal rent, to house its collections and afford a 
meeting place. 
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A SUGGESTED SCHOOL OF FIRE EXTINGUISHMENT. 


Mr. Simon Brentano delivered a very able paper on 
‘“‘A School of Fire Extinguishment” at the twenty- 
first annual meeting of the National Association of 
Fire Engineers, held at Milwaukee, August 22 to 25, 
1898. According to the author, the settlement of 
this country has been’ followed by fires of unparalleled 
magnitude, which may be regarded as a natural 
consequence of the rapid growth of the country. 
Proper building laws either do not exist or are dis- 
obeyed; furthermore, the rapid accumulation and 
concentration of values is not usually followed bya 
corresponding increase in the equipment and person- 
nel of the fire department. It is conceded that fire 
extinguishment is accomplished as much by mental 
as by brute force. It is a popular belief that every 
man who is able-bodied is fit to fight fire, but this 
is erroneous. In our great cities fire extinguishment 
is taken up in many cases as a last hope, and as a 
recompense for political support. It is very unfor- 
tunate that in most cities the office of chief engineer 
is looked upon as an important center for partisan 
purposes and political influence. To the victors be- 
long the spoils, and every change of municipal gov- 
ernment sees the removal of the head of the depart- 
ment, and frequently of many of the subordinates. 
We have in mind a certain Eastern city where the 
fire chief has been in the position for years, although 
most of his time is spent in amusement away from 
the city. Removals from office in the fire depart- 
ment, whether of chief or fireman, should only be 
made for incompetency, or where there is every rea- 
son to believe that the service will be improved. The 
status of the volunteer fireman is not satisfactory. 
Too many men are enrolled as members of a volun- 
teer fire company solely to escape local taxation, 


me jury duty, or both; and who avoid active service by 


the payment of a nominal fine. A State law should 
be framed defining the position of the volunteer 
fireman, his qualifications for enrollment, and to pro- 
vide severe penalties for non-attendance at fires. A 
law should also be passed providing for an annual 


on State inspection of apparatus, etc. 


What we need is a school for fire extinguishment, 
where systematic training can be given in the science 
and methods. Such a school would dignify a calling 
until it reaches the stage of a profession, and would 
render life and property more secure. The firemen 
of the United States are, without doubt, the best in 
the world, but there is still abundant room for im- 


provement. 
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CRIMINALS are usually of weak physical organiza- 
tion In 1885, 67 per cent of the men in French prisons 
and 60 per cent of the women were sent to the hospital 





uso at some time during incarceration. 
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A Day in Machinery Hall.—This building, which 
with its annex covers twenty acres, gives at once the 
impression of a busy place. Whirring wheels, clank- 
ing drills, swift shuttles, shafting in every possible 
position, mingle with undistinguishable sounds to 
make most trying discords. The exhibits are, for the 
most part, separated only by low railings ; this is neces- 
sary for good light, but contributes to the sense of 
hopeless distraction which the visitor at first has. 
The main structure with its three arched trusses is like 
a triple railway train house. Traveling cranes, used in 
the construction of the building, are fitted with plat- 
forms and earry visitors from one end to the other, at 
a height, I should judge, about midway between the 
floor and roof. From this vantage ground, a compre- 
hensive view of the whole may be had. 

Along the central aisles, looms for cotton, wool and 
silk weaving are prominent. Perhaps the whole Fair 
does not offer a single stronger contrast than that 
between the Jacquard looms which produce pictures 
in silk—the Signing of the Declaration of Independ- 
ence and others—and the little hand looms at which 
women in the Indian Encampment are weaving. 

But the machinery of which I write stands off the 
main thoroughfares, in the annex and along the outer 
aisles of the hall, in places too obscure to satisfy 
some of the exhibitors. The menin charge I found 
uniformly polite, and so ready to give information and 
documents about the exhibits that I was constantly 
tempted to linger longer than my time allowed. 

Near the north entrance the problem of ventilation 
has a solution offered in the exhaust fan manufactured 


by the Andrews & Johnson Co., of 241-247 South | 


Jefferson Street, Chicago. The fan is formed of six 
curved blades, shaped like oars and ineclosed in a 
round casing; it is attached to a compact Johnson 
high speed engine. The fan exbausters vary in size 
from a diameter of 18 inches to 108 inches. The ad- 
vantage which this has over other exhausters, as stated 
by the manufacturers are: ‘‘(1) The small power re- 
quired to run it and its safety. The fan being inclosed 
by a framework, the arms of which are made of the 
best malleable iron, the possibilities of an accident are 
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cheapest grades of coal. The Lancet last year appointed 
a commissioner to investigate the japparatus, and the 
following analysis of the soot from a chimney where 
it had been used is his : 


DT iintiaresubheseahnedhale atin dim kisah eee 0°70 per cent 
TUR Sac cccadedcs vadeccad ccdesabddedt dbiuetse 720 » 
PGs icainks -BdGAs tnd Malsaadec ctede Ow’ 
Te Se a 80°15 - 
Nitrogen (partly in ammonia) and oxygen.... ...... 342 * 


The analysis of soot of a chimney where an ordinary 
range was used, he found as follows: 


BD nctcnds bdtisns os cass obpecs ends dace 6°68 per cent. 
Rid ink ete te pine eas okiadushibevatd 76°76 7 
ST Mon ctine sin tinehus dentine xevaneinnterews 16°68 » 
Nitrogen (ammonia).... ....... ©. ...00.000-- 6°36 


There are 1,500 of thése heaters in use in Great 
Britain, and from every quarter comes evidence of sat- 
isfaction with their working. Mr. W. T. Stead, editor 
of the Review of Reviews, is so well known in this 
country that his testimony is especially worth having. 
He says: ‘‘If this patent acts as satisfactorily when 
applied to other fires as it has done when applied to 
my own kitchen range, the days of fog are numbered. 
It is simple, efficient, and as economical as a kitchen 
range, and it consumes its own smoke. The principle 
of this stove is very simple; it consists in having the 
chimney at the bottom of the fire instead of the top. 
The products of combustion must pass through the 
hottest part of the fire, and in this way the smoke is 
consumed.” 

Although our heating appliances are, in general, sn- 
perior to those which have in years past been made in 
England, with the best of ours there is so much waste 
and damage from the unconsumed carbon that it is to 
be hoped that these stoves will have fair trial here. 

The Moore Carving Machine Company are in See- 
tion 14. Their first patents were taken out in 1888, 
and now there are 400 of their machines in use. They 
are made in Minneapolis. From a pattern cut by 





band in wood, or from a plaster cast of such a carving, 
four exact copies may be cut at a time on this simple 
apperatus. To the novice it seems like magic. The 
machine requires only six feet of floor space, as the five 
tables upon which the work is done are arranged one 
above the other. The hand carving or cast rests upon 
the middle table. The operator looks at that, and 
works one or both of the cutter heads above and be- 
low him. These cutter heads have what is called a 
hand movement, and hold bits of various sizes. The 
earvings may be made in oak or mahogany as well 
as soft wood, and in a piece 30 inches wide, 6% feet 
long and 2 feet thick I saw beautiful heads and groups 
of children from the antique which were cut on the 
machine. The pattern in hard maple, made by an art- 
ist, cost $100 ; the reproductions on the machine cost 
$1.25. They are improved by having a hand carver go 
over them with his tool to smooth them and work up 





reduced toa minimum. (2) Its convenience in applica- | 
tion. Owing to peculiar construction of the frame it | 
can be placed at either end or in the center of a pipe, 
in a wall, window or door, and can be run horizontally 
or perpendicularly, as circumstances may require. (3) 
It is noiseless, and offers when in motion no obstruc- 
tion to the light.” 

The Johnson engines, to which the fans shown in 
operation are attached, are described by their makers 
as ‘“‘noiseless, durable and effective, self-oiling and 
very powerful, closed tight and occupying very little 
space.” 

It is claimed that these fans can be used to advan- 
tage in all manufactories, school houses, mines, grain 
elevators, foundries, in fact, in any building where 
there is difficulty in removing impure air, foul odors, 
or dust. 

A fan of 36 inches diameter, with an engine of from 
34 to 2 horse power, makes from 400 to 900 revolutions 
a minute and exhausts from 12,000 to 26,000 cubic feet 
of aira minute. The apparatus has been in use for 
Seven years, and has been placed in such buildings in 
Chicago as the Meriden Britannia Co., 147 State Street; 
Manual Training School, Monroe Street ; Inter-Ucean 
press room; Carson, Pirie, Scott & Co., dry goods 
store, and hundreds of other buildings in the city and 
in towns of the Northwest. From many sources most 
satisfactory testimonials to the efficiency of the ap- 
paratus are printed in the pamphlet which the firm 
gives to those interested. 

In the English section the exhibit of the Economic 
Smokeless Fire Co. deserves notice. It shows ranges, 
stoves, and other heating apparatus to which Leggott 
& Marsh’s patents for consuming smoke are applied. 
The invention consists in having a “ baffle” in an in- 
closed fire chamber, dividing the chamber nearly from 
top to bottom. Adjustable ‘“‘louvres,” which can be 
opened or closed, are placed inthe front of the cham- 
ber or grate. “Air is admitted to the fire mainly at 
the front, the fuel being fed on top of the fire. The 
draught being downward, the products of combus- 
tion are drawn through the fire, where the smoke-pro- 
ducing agents are consumed, the resultants together 
with the heat passing under the ‘ baffle’ into a hot air 
chamber behind it and thence into the chamber.” 
The “louvres” are moved by levers on the outside. 





The stoves or heaters are adapted to the use of the 


the delicate details. 

Two hundred of these machines are now used by 
manufacturers of furniture, pianos, etc. The machine 
is also adapted to other work, such as mortising, groov- 


ing, paneling, ete. 


Another invention for bringing beautiful woodwork 
within the reach of pec ple in moderate circumstances 
is a new one by W. W. Grier, of Hulton, Pa. 

He calls his process ingraining. His apparatus con- | 
sists of a hollow cylinder 1044 feet in cireumference, to 
which the grain of a piece of oak of the width of the 
cylinder has been transferred. This grain is covered 
with a soft cement, which sinks into the depressions, 
and in these about 200,000 bits of metal like type are) 


set. A small, smooth steel cylinder adjustable to dif- 
ferent heights is placed above this. 


| 


Between the two 
cylinders, both revolving, a piece of birch, poplar, 
bass, spruce or maple may be passed. It comes out 
with the grain of the oak transferred to it. It is then 
passed bet ween two other steel cylinders, one revolving 
in a trough containing a liquid consisting of oil, color- 
ing matter and another ingredient which is the invent- 
or’s secret, used as a ‘‘filler.” The wood is afterward 
polished and varnished and looks like choice quartered 
oak. It can be sold at 40 per cent less. 

Mr. Grier is also the inventor of what he calls the 
ideal door, which, he says, is “‘ unwarpable, untwista- 
ble and unshrinkable.” 

He exhibits doors of this kind and also sawed sec- 
tions of them , showing that they are five-play where 
most strength is needed. They are veneered with the 
ingrained lumber, and are 50 per cent cheaper than 
the ordinary oak door made with mortise and tenon. 
Thousands of acres of basswood in Michigan and Wis- 
consin, some of the trees five feet or more in diameter, 
ean by this process be changed into the semblance of 
hard wood. 

Across the aisle from this exhibit, which I should 
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The most important exhibit of the annex is the pa- 
per mill. To Mr. J. F. Waggoner, the publisher of 
the Paper Trade, is due the idea of putting up the 
mill, and Mr. H. A. Frambach, of Kaukauna, Wis., 
who owns several paper mills in that place, superin- 
tended its construction. Forty-five manufacturers 
have contributed machinery for the plant, and it is 
supposed to comprise the very best that has been made 
for the manufacture of paper from wood pulp.* 

The raw material used is of two kinds: 15 per cent 
is poplar prepared by the suiphite process and 85 per 
cent is spruce. It is brought by the car load to the 
building, dropped upon a conveyer, built by the 
Jeffrey Manufacturing Company, of Columbus, O., 
| and carried to a storeroom under the mill. From this 
/roome it is brought through a trap door to the beat- 
| ers. There are two of these machines in use, both of 
| new design, built by the Downingtown Manufacturing 
Company, of Downingtown, Pa. A 1,000 pound beater 
is placed on its edge. ‘A 48 x 48 inch roll in the mid- 
dle of the engine acts simultaneously upon two bed 
| plates, one at the top, the other at the bottom of the 
jroll. The bottom bed plate is fixed, as in the ordinary 
engine, and the roll is hung wpon very heavy arms at 
each side, with suitable means of adjusting its height 
to the bottom bed plate. Attached to the pillars 
which carry these arms are two others, which support 
the top bed plate.” The roll is adjusted to the bottom 
bed plate, in setting the machine, and the top bed 
| plate is adjusted to the roll. The roll is kept exactly 
|midway between the two plates; a hand wheel moves 
|roll and top bed plate at the same time. The engine 
is of iron and very compact. 

The water used is first purified by passing through 
|a gravity filter made by the O. H. Jewell Filter Com- 
|pany, and is pumped into the engines by a Gould's 
'triplex pump. The stuff chests measure 10 x 12 feet 
iand have cypress tanks. They were built by the 
| Williams Manufacturing Co., of Kalamazoo, Mich. 
Their capacity is 2,000 pounds. The agitators which 
they contain were made by Richard Smith, of Atlantie, 
| Mass. A reversal of the turbine principle is used in 
| then : a single casting on a vertical shaft, and carrying 
| buckets, keeps the stuff constantly and evenly in mo 
tion. 

A rotary stuff pump made by the Morris Machine 
Works carries the stuff to a Marshall refining engine. 
From the other stuff chest, the stuff is carried toa 
mixing box, by a Gould triplex pump. From the box, 
the stuff goes to a screen made after their noiseless 
rocker pattern by the Valley Iron Works, of Appleton, 
| Wis., and to another made by Baker & Shevlin, of 
|Saratoga, N. Y., according to a new design called 
the bellows sereen. The two screens are thus brought 
into the closest competition. The screen plates, nine 
in number, with 0°016 inch openings, are made by the 
| Western Screen Plate Works, of Appleton, Wis. The 
Beloit Iron Works furnished the machine, and it has 
some absolutely new features. The Fourdrinier with 
50 rolls and 50 foot wire is 112 inches wide. 
| The deckle frame, slice and pulleys of aluminum, 
_is so light that two men can raise it from the ma- 
chine. The rubber-covered couch and press rolis were 
supplied by the Revere Rubber Company, of Boston. 

The driers, seventeen in number, are in double 
stack, nine below and eight above. 

Radiation of heat is prevented by having the ends 
covered with iron and an air space ieft between the 
jackets and heads. The first roll isa 24 inch drier, 
so that the drying begins as soon as possible. The oil- 
ing is done after an approved automatic method. 

The first calender is a five-roll stack and it is fol- 
lowed by a nine-roll super-calender, with roils hung 
in boxes which slide on the frame, leaving one side 
perfectly free to remove or insert rolls. The calen- 
ders were made by the Farrell Foundry and Machine 
Company, of Ansonia, Conn. 

The reel has six rolls; the slitter, which has a rub- 
ber feed roll, was made by the Bess Machine Com- 
pany, of Hamilton, Ohio, and the winder is a Man- 
ning. Convenient accessories to a model mill have 
been furnished by a dozen other firms. 

The product, about 125 tons a month, is smooth, 
white close paper, and is taken by the /nter-Ocean. 

Mr. Hillis, the gentleman whose chief business is 
to show the working of the plant to interested 
visitors, is most explicit in his explanations, and the 
men who are engaged in operating the machinery 
answer questions with exemplary patience. It is 
certainly a most valuable exhibit, not only for paper 
makers but for people in general, who cannot fail to 
learn something from an object lesson which contains 
so mucb. 

A beautiful feature of Machinery Hail is a great 
basin into which streams of water are pumped at 














have said is at Column E. F. 53, in the annex to Ma- 
chinery Hall, is that of the Norton Emery Wheel Com- 
pany, of Worcester, Mass. In a case specimens of. 


many angles, some rising to considerable height. It 
is in fact an exhibit of pumps and hose, but has all 


corundum are displayed ; yellow from Georgia, dark | the refreshing effect of a fountain. 


red from the island of Naxos, shades from gray to 


Near this are several exhibits of steel tools. Here 


black from North Carolina. All of these kinds are | are great cases of saws—band saws, from those of a 


used for the wheels, large and small, which the com- 
pany manufacture. The chief source of the supply of 
emery is Chester, Mass, 


(Continued on page 230.) 


* The details about the mill and the quotations which I make are from a 





copy of the Paper Trade, in which it is minutely deecribed. 
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A CONVENIENT READING STAND. 
The improved stand shown in the illustration has 
been patented by Messrs, Francis J. Anderson and 
William M. Irick, of Gainesville, Texas. It has pre- 
ferably two reading desks, the top one readily adjust- 
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ANDERSON & IRICK'S READING STAND. 

able to hold a book inciined in any desired direction, 
either upward or downward, to accommodate one re- 
clining on a sofa or sitting upright, while the other 


desk may be used to bold a reference volume, or for 
writing, as may be convenient when a consultation is | 


being held. The stand also supports, lower down 
upon its standard, a case or rack for the reception of 
books and magazines, and a novel form of dictionary 
holder, the dotted lines in the illustration representing 
the dictionary in closed position in the holder. By 
pulling up on a handle of the holder it rises and opens 
out to hold the dictionary in position for reference, as 
shown in full lines, the book being closed and returned 
to ite place at the side of the standard with equal 
facility. At the upper end of the standard is a table 
which may be used to support a lamp, and the two read- 
ing desks are supported by brackets sliding upon the 
standard and readily adjustable at any desired height 
thereon. Upon an extension of the upper bracket is a 
special construction of clamping and adjusting me- 
chanism whereby a book may be readily held open, in 
the most convenient position for perusal, whether one 
is standing, sitting, or lying down. Either one of the 


desks may be adjusted independently of the other. 


+ 0 
AN IMPROVED WHEEL FOR VELOCIPEVES, ETC. 
The illustration represents, in perspective and cross 


section, a wheel designed to be strong and durable 
while also well adapted to promote smooth riding. 
The improvement has been patented by Mr. Jules 
Roussat, of Paris, France. The rim of the wheel con- 
sists of two side plates held a proper distance apart by 
short bolts or rods, and inclosing between their outer 
edges a band or tire of double T shape, which may be 
of either the cushion or pneumatic type. This tire is 
preferably formed in sections to facilitate repairs and 
Rods surrounded by 
spiral springs and having a sliding connection with 
the outer rim are also connected with the plates of an 
internal concentric rim through sleeves riveted upon 


the substitution of new sections 





ROUSSAT'S CYCLE WHEEL. 


Scientific American. 


Further information relative to this improvement may 
be obtained of Mr. A. Bourgeat, No. 43 West 
Houston Street, New York City. 

a 

The Sorghum Sugar Industry. 

In arecent report tothe Secretary of Agriculture, 
Dr. H. W. Wiley, chemist of the department, stated, 
since 1888 there had been $20,723 expended at the 
Sugar Experiment Station at Sterling, Kan., and 
$40,024 at Medicine Lodge, Kan., since July 1, 1890. 

Secretary Morton is said to be considering how 
these expenditures can be reduced, and it becomes the 
duty of every friend of the American sugar industry 
to plead the cause of sorghum, that member of the 
trinity of American sugar-producing plants which, 
while thus far least successful, is far more promising 
than was the beet fifty years ago,and which to-day 
stands as the theoretical rival of tropical cane, and 
which only such investigations as Dr. Wiley has been 


mented and enlarged, we may say, by those carried on 
by our own distinguished and public-spirited citizen 
and planter, Mr. Daniel Thompson, at Calumet, can 
make a practical success. 

Sorghum cane can and will produce sugarin large 
quantities. This has been demonstrated in Kansas. 
| There are practical difficulties in the way that, under 
‘the enlightened system undertaken by the Depart- 
|ment of Agriculture, are being removed one by one. 
Kansas is an immense State, and a State of farms. 
Agriculture is the dominant industry there, and the 
limited rainfall and absence of irrigating streams leads 
to the selection of such crops as need the least rain of 
all, and the best adapted tothe dry climate. Alfalfa 
and sorghum became staple crops because of 
their capacity to flourish in the dry land of Kansas. 
Of these of course sorghum would become the great 
money crop if its conversion into sugar were made a 
practical as well as a theoretical success. To reach 
this end the Department of Agriculture has been 
experimenting a number of years, and while the goal 
has not been reached, the expected 
200 or 300 grand sugar houses have 
not been erected in Kansas, and 
Kansas is not furnishing hundreds 
of thousands of tons of sugar to her 
sister States, yet the possibility of 
all this exists; we shall go further 
‘and say that the probability of it 
exists, and that sorghum has less 
to contend with to-day than had 
the beet fifty years ago, and now 
|more than half the sugar of the 
| world is made from the beet, the 
| suspected, discredited, ill-flavored 
sugar plant that struggled into 
industrial recognition during the 
| first half of this century. Give 
sorghum a chance, let the govern- 
ment investigate with it and experi- 
ment with it as European governments did with the 
beet, and we shall finally conquer this refractory 
plant that tantalizes us with 16 to 18 sugar per cent 
in analysis while yielding but 4or5 per cent in the 
factory, and Kansas will gain the best crop her vast 
areas of Jjand can be devoted to.—La. Planter. 


On the Chicago Flier. 

| The Chicago flier is not driven by one but by many 
|engineers, says a writer in McClure’s Magazine. In 
‘order to cover the 964 miles between the two cities in 
twenty hours, including nine stops, there are required 
| seven huge engines in relays, driven bv seven grimy 
|heroes. A run of less than one hundred and fifty 
miles is the limit per day for each engine, while three 
|hours of the plunging rush wears out the strongest 
| engineer. Sixty, seventy, eighty miles an hour—what 
| does that mean for the man at the throttle? It means 
‘that the six and a half feet drivers turn five times 
every second and advance 100 feet. The engineer 
turns his head five seconds to look at the gauges, and 








) |in that time the terrible iron creature, putting forth 


| the strength of a thousand horses, may have shot past 
jared signal with its danger warning 500 feet away. 
'Ten seconds, and 1,000 feet are left behind—one fifth 
‘of a mile. Who knows what horror may lie within 
that 1,000 feet! There may be death lurking round 
la curve, death spreading its arms in a tunnel, and the 
|engineer must see and be responsible for everything. 
Not only must he note instantly all that is before him, 
the signals, switches, bridges, the passing trains and the 
condition of the rails, but he must act at the same 
moment, working throttle, air brakes or reversing 
lever, not as quick as thought, but quicker, for there 


the inside of the latter, to allow for a limited degree of|is no time to think. His muscles must do the right 


bending or compression upon the external rim. 


metal spokes are each formed of a pair of rods secured | second is an age. 


The | thing automatically under circumstances where a 


In the three hours of his vigil there 


carrying on at Sterling and Medicine Lodge, supple- | 
| train go faster instead of slower. 








at their inner ends to the hub in the ordinary manner, are 10,800 seconds, during each one of which he must 
buat their connection with the inner rim is through) wateh with the mental alertness of an athlete spring- 
oppositely threaded sleeves or nuts, operating as turn-| ing for a flying trapeze from the roof of an amphithea- 
buckles, in the opposite ends of which are serewed short | ter, with the courageous self-possession of a matador 
rods or stems connected with the rim, whereby the awaiting the deadly rush of a maddened bull; and far 
spokes may be readily tightened by turning the sleeve. more depends upon the engineer’s watching well, be- 
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cause if he fails by a hair’s breadth in coolness or pre- 
cision of judgment, there may come destruction, not 
only to himself, but to hundreds of passengers, who, 
while he stands guard, are perhaps grumbling at the 
waiters in the dining car or telling funny stories in the 
smoker. 

“What would you do in a collision ?” I asked. 

The engineer pushed back the little black skullcap 
from his iron-gray hair and said : 

“It is pretty hard to say what a man should do 
when he hears the whistle of danger ahead or sees that 
acrash is coming. Even the best of us are liable to 
get confused at such a moment. What would you do 
if you woke up in the night and found a burglar hold- 
ing a pistol at your head? There are no rules for 
such cases. What I would not do, though, is to 
reverse ny engine, although many engineers are liable 
to lose their heads at a critical moment and make that 
mistake. It is a curious thing that reversing your en. 
gine suddenly when going at high speed makes the 
The reason is that 
the drivers slip and the locomotive shoots ahead as if 
she were on skates. The only thing to do is to put 
on the air brakes and pray hard.” 


—_—_w eo 
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AN IMPROVED CONCENTRATOR. 


This is an apparatus of simple and durable con- 
struction, designed to save the precious metals and 
the floured quicksilver passing with the tailings 
discharged from the mill. It has been patented by 
Mr. D. W. Humphries, No. 115 Twenty third Street, 
Portland, Oregon. At the upper end of a slightly 
inclined table of suitable length is a receiving tank or 
receptacle having in its front side gates through 
which the tailings are discharged into channels on 
the top of the table, each channel having its bot- 
tom covered in the upper part with a coarse mesh 
fabric, such as jute, a fabric of finer mesh, such as 
eanvas, being used near the Jower end of the table. 
At the lower end of each channel are two valved 





HUMPHRIES’ ORE CONCENTRATOR. 


apertures leading into two transverse channels, the 
first one of which discharges into a tank connected 
by overflows with a series of tanks, the last one of 
which discharges into a waste chute. The second 
transverse channel discharges into a tank for receiv- 
ing the lighter second-grade concentrates, At the 
lower end of the table is a tailing box, a chute from 
which carries off the refuse sand and water. In front 
of the. receiving box, near the upper end of the 
table, is a water-distributing box, supplied from any 
suitable source, and having gates through which the 
water is permitted to flow as desired into the re- 
spective channels. In operation, the tailings are 


‘allowed to flow down the channels until they are 


well distributed over the table, when the gates of the 
water box are opened one at a time, and sufficient 
water passed through to carry off the sand only, the 
attendant sweeping the channel for a portion of its 
length with an ordinary mill broom. The valve of 
the lower transverse channel is then opened, the 
water supply increased, and the sweeping resumed, 
when the lighter or second-class concentrates are car- 
ried off to their tank, the finer fabric at the lower end 
of the table not detaining them. The valve communi- 
cating with this tank being closed, and the other one 
opened, the sweeping is continued, and the heavier 
concentrates are carried in the same way to the first 
of the series of overflow tanks, each channel being 
swept in a similar manner. 
0 
To Keep Ants Away. 

Rub alight film-coat of balsam Peru around near the 
bottom of table or kitchen safe legs—just a narrow 
band will do—and renew the balsam every two or 
three weeks. This will keepants away from tables, 
kitchen safes, etc., and what they hold or contain ; 
provided there is no other ant-way than up the legs. 

One drop balsam Peru spread around the upper part 
of a sirup bottle will keep the ants away for months. 

Boil one ounce balsam Peru in one gallon rain water 
for half an hour, and sponge this water, while hot, 
over wooden floorsand walls, and it will keep ants 
away for a long time. 
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THE ELECTRICITY BUILDING AT THE FAIR. 

The Palace of Electricity occupies a peculiarly for- 
tunate location between the palaces of Manufactures 
and Mines. The Electrical Palace is one of the most 
popular on the grounds and is thronged with visitors 
day and evening. The architects were Messrs. Van 
Brunt & Howe, of Kansas City, and the composition 
is very creditable, most of the detail being derived 
from the seience of electricity itself, the conventional 
detail being relieved by repetitions of 
the lamp, eleetro-magnet, ete. The 
lectricity building is about the same 
limensions as the Mines building, but 
. much more ornate. Our view repre- 
sents the southern facade, which is 
very fine. Corinthian pilasters sup- 
port the heavy cornice. The main en- 
trance is toward the south and con- 
sists of a pylun pierced by a triumphal 
arch 92 feet high, which forms the 
frame of a hemicyele with polychro- 
matie deeorations. This hemicycle 
or niche affords an effective back- 
ground for Carl Rohl-Smith’s success- 
ful statue of Franklin, who is clothed 
with all the majesty of the discoverer 
as he holds the key with which he un- 
locked the great science. The sky line 
is broken by ten towers and four domes. 
The caps to the towers are gilded. 
The north end is more irregular, as it 
does not faee the Court of Honor, 
where a certain unity in the style 
must be preserved. Two large apsidal 
or semicircular projections terminate 
the sides of the north end, adding to 
the picturesque effect. Our plans of 
the main floor and 
gallery show the lo- 
cation of the various 
exhibits. Entering 
the building from 
the south, the first 
exhibit is that of the 


Scientific American. 


glass. The lamp is eight feet high and 8,000 pieces of 
‘glass entered into its construction. The exhibit of 


| foreign nations at the north end is very fine, especially 


in the line of test instruments. The gallery contains 
many of the smaller and lighter exhibits, such as test 
instruments, fire alarms, etc. 
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Buenos Ayres, the capital of the Argentine Republic. 
Ships drawing only 15 or 16 feet of water are obliged to 
anchor seven or eight miles from the city or even more 
and discharge their cargoes into shallow-draught light- 
ers—an inconvenient and expensive transfer, Millions 
of dollars have been spent on the port works, but the 
rapid silting up of the channel and the irregularity 
and uncertainty as to the amount of water in the estu- 
ary has rendered the expenditure almost useless, At 
last it has become a question of cut 
ting and keeping clear a channel of 
immense length or using a new port. 
The projected pert is at San Clem- 
ente, Cape San Antonio, at the south- 
eastern entrance to the Rio de la 
Plata. 

Although the vessels engaged in the 
South American trade are not of the 
largest size, still the probable devel- 
opment of ocean navigation as re- 
gards draught must be considered 
when a new port is to be built. San 
Clemente will be provided with suii- 
cient depth of water in the channel 
and harbor to admit vessels of the 
largest size existing and those likely 
to be built in the near fature, for San 
Clemente may be used as a coaling 
station for men-of-war, The first sec- 
tion of the prejected works includes 
an entrance channel having depth of 
29°5 feet at low water and 44°4 feet at 
high water. The breadth at low 
water is to be 311 feet. A mole, 5,578 
feet long, will inclose the harbor on 
the west. Other quays are to be built 
There is no special diffeulty with the 
railways, which it is 
hoped will open up a 
large and fertile zone 
of the province. The 
commerce of the Ar- 
gentine Republic 
will, without doubt, 
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Wayne Company 
and others make at- 
tractive exhibits; 
but probably the 
most interesting, certainly the most beautiful, ex- 
hibit in the building is the Edison Tower of 
Light, built by the Phenix Glass Company. From 
a colonnade thirty feet in diameter rises a shaft 
Seventy-eight feet high studded with thousands of 
electric lamps an inch and one-half long, with dif- 
ferent colored globes arranged so that they will flash 
in various designs and colors. The column, which 
‘s @ reproduction of the German Tower of Victory in 


MAIN FLOOR ELECTRICITY BUILDING 
THE WORLD'S COLUMBIAN EXPOSITION—THE ELECTRICITY BUILDING. 
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and the provincial government of Buenos Ayres have 
granted concessions to Messrs. Gibson & Co. to con- 
struct a port at San Clemente, Cape San Antonio, in 
the province of Buenos Ayres, and railways to connect 
the port with the existing railway system, which will 
bring the new port within 200 miles of Buenos Ayres. 
The estuary of the La Plata is 28 miles wide at Buenos 
Ayres and 65 miles wide at Monte Video ; but owing to 


GALLERY OF ELECTRICITY BUILDING 





the enormous quantity of matter held in suspension by 


the Thiergarten of Berlin, is surmounted by an enor-|the great river, the estuary has in time become clogged 


mous incandescent lamp composed of pieces of cut! up so as to seriously interfere with the commerce of | 6,600 feet. 


per well, Thedepth 
at which the oil is 
found is not over 500 
feet, whereas in the United States the depth is from 
2,000 to 8,000 feet. The distilled product is sold aiong 
the coast, while the crude oi) bas a large sale at 
Callao for use by the gas companies, for stationary 
engines, and for the railway locomotives, as a substi- 
tute for coal, than which it is 40 to 3 per cent 
cheaper. 
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Tue Union Pacific has fifteen long and a great 
number of short tunnels, the aggregate length being 
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Notes from the World's Columbian Exposition, 

(Continued from page 227.) 
quarter of an inch wide to those vight inches wide, 
arranged on great pillars covered with velvet; circu- 
lar saws of many sizes, some of possibly five feet in 
diameter, are revolving. A person who has not seen 
them will hardly believe it, but they are really beau- 
tiful. 

Henry Disston & Son’s File Company, of Philadel- 
phia, show a great variety; among them are band 
saws of aluminum steel. 

The exhibit of E. C, Atkins & Company, of In- 
dianapolis, Ind., bas many interesting features. The 
arrangement of the saws is perhaps more artistic 
than any of the others. The five great col- 
umns in their case all turn the twelve inch band 
saw, which goes around them all, apparently serving 
asa belt. Each column carries a different kind of 
saw; the entire length of those on one is 912 feet. 

They have an interesting relic in the shape of a 
mulay saw made fifty years ago bythe firm. It was 
used in a mill in Wisconsin, until it was burned ; last 
winter a new mill was built, and the old mulay, after 
having been buried twenty years, was brought to 
light, rusty bot intact. It is six feet long and has 
seventeen teeth. Quite a contrast between this and 
the sixteen foot saw made by this firm oa purpose 
to bring down the big tree which the State of Wash- 
ington has in its building ! 

The most artistic feature of this rare exhibit is an 
American flag with its stripes composed of alternate 
copper and steel saws and its stars of small circular 
saws on a blue stec! field. 

These saws make one determined to be at the saw 
will, just beyond Machinery Hall, at 2 o’elock, when 
it is in operation. I was just too late to see the day’s 
work done, but the foreman was kind enough to show 
me the apparatus and to give me some valuable facts. 
The by the Edward P. Allis Co., of 





mill was built 





near the Sixty-fourth Street entrance, one of the best 
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in the Fair because of its great width. 

To see in one building the remarkable variety of all 
sorts and forms of railroad, carriage, marine and prim- 
itive appliances for transportation from all parts of 
the world is to gain a vast amount of information in 
an incredibly short time. One day can be most profit- 
ably spent here. If the south end of the annex build 
ing is entered first and a northward direction followed, 
traveling east and west through the long lines of ex- 
hibits, a most instructive sight, illustrating the pro- 
gress of railroad building and railroad construction, 
will be seen. 

From the primitive mountain wood railway, made 
of round wood poles placed end to end, and a rough 
ear, with grooved wood wheels, scarcely a foot in dia- 
meter, to the magnificent Pullman palaces, is but 


ment as naturally as if there had been some general 
design. 

When the use of iron is begun for the manufacture 
of rails, they are about two feet long, resembling very 
much a cast iron grate bar spiked to cross ties of wood 
at short intervals. Comparing these with the mam- 
moth steel rails 100 feet long now used by the Pennsy!l- 
vania Railroad is a great jamp forward. 

There are notable exhibits also of the modern con 
struction of railways in different countries, showing 
quite a variety in roadbeds and the use of metal ties 
instead of wood. In some countries the joints of the 
rails are supported on stone. 

Next in interest is the fine display of American lo- 
comotives of all types and styles; the new mammoth 
wachines of the triple expansion style, being in opera- 
tion by means of compressed air, attract many visitors 
and are the admiration of all, showing the skill and 
perfection Awerica has reached in this branch. 

Probably never will such a collection of locomotives 
again be seen. Adjoining the American exnibit are the 
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step. Yet one sees the various degrees of improve- | 
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brakes all connected up, shown by the Westinghouse 
Company, was quite interesting, and its application to 
freight trains of 100 cars was demonstrated. By cer- 
tain appliances in the locomotive the engineer can 
throw the brakes on all of the cars at once, or can ap- 
ply it tocertain cars on the train. 

In connection with signaling and switching appara- 
tus, compressed air is shown to be a most important 
factor in facilitating work and saving time. 

The great snow plows used in clearing the tracks on 
the long continental lines, looking like huge houses on 
wheels, are particularly instructive. 

Electric street cars, cable cars, an ammonia car, and 
other similar vehicles are shown in considerable 
variety, while wagons, carriages, etc., are very numer- 
ous. In the north end of the main building are speci- 
men one hoss shays, a carriage Daniel Webster is 
said to have used, a Spanish vehicle as used in Cuba, a 
Mexican cart and a Japanese jinricksha. Marine 
methods of transportation are shown in the main hall, 
including models of all sorts of vessels and a section 
of one of the great American steamships. In the gal- 
lery are bicycles of all descriptions and numerous 
models of canoes, boats and canals, including a model 
of the celebrated Forth Bridge. 

Even in one day’s visit to this building, there will 
be much that one will overlook. The royal gilded 
carriage of a Brazil emperor and the Lord Mayor's 
coach, of London, are interesting to see. Mexico sup- 
plies a model of a Mexican on a model horse, dressed 
in most elaborate saddle harness. 

The perfected English systems of railroad signals 
and switches are also shown in actual size, and Ameri- 
ca’s great, Bethlehem Iron Works shows examples of 
work equal in magnitude and perfectness of forging 
to the work made by the celebrated Krupp. The full 
sized model of their immense steam hammer is one of 
the prominent objects in the main hall. Everybody 
should visit this building, and everybody who does, 





Milwaukee, after their most approved methods of band German locomotives and cars; the latter are elegant brings away thoughts of the wonderful progress that 


mill making. 
Beaver Falls, Pa.. and is 45 feet long and 12 inches 
wide. A log sscut into 10 foot boards in three minutes. 


The capacity of the will is 60,000 feet of lumber, or 6 
car loads, in 10 hours. 

This company's business consists in erecting mills, 
often six times as large as this, in different parts of the 
country. Within the past year they have put up a 
number in the South. All the principal officers of the 
company have been at the Fair, and they have taken 
a number of contracts. 

In this building, the Novelty [ron Works Company, 
of Dubuque, Ia., have shingle and lath machines 
which are not in operation, on account of some failure 
in power. It is but a step fromthe saw will to the 
Michigan Logging Camp. This is built of split logs, 
the chinks filled with plaster, and is in two rooms 
with a sort of passageway between. The first room is 
at one end a kitchen with its great stove and cooking 
utensils hanging from the walls; the other and larger 
part has two long tables set with tin dishes and 
pewter cutlery. The walls have upon them many in- 
teresting photographs of scenes in the camps in 
winter 

In the other room, the men sleep in bunks arranged 
three deep along the wall. The idea of lumbering in 
those great northern forests is made complete by the 
enormous load of logs close to the door of the camp. 
There are fifty white pine logs, all 18 feet long, weigh- 


ing i144 tons. They were hauled on the very sled upon 


| end like American cars with a center aisle, is very luxu- 
rious. The sides above the seat line are nearly all plate 
| glass, extending to the top of the car. Instead of havy- 
ing wire baskets overhead just under the roof of the 
ear to hold light luggage, the back of the seat at each 
end of the seat is extended upward in the form ofa 
light plated metal pillar high enough to be out of the 
| way of the head, and which supportsa box-shaped 
wire basket extending crosswise to the length of the 
ear. The car was about a third shorter than the 
American cars. The German locomotive has the ec- 
|eentric and valve gear arranged on the outside of the 
‘driving wheels instead of underneath, and under the 
| boiler, as in this country. It is kept brightly polished 





jand gives the locomotive more the appearance of a 


complicated machine than it actually is. 
very solidly built and the workmanship is of high 
order. A model of a steam carriage built by Sir Isaac 
Newton in 1680 is especially interesting. A collection 
of some twenty or more full gized models old style loco- 
motives, exhibited by the Baltimore & Ohio Railroad, 
rivets the attention and illustrates perfectly the evo- 
lution of the locomotive. 

In connection with this exhibit, on a long screen or 
|division wall are hundreds of large photograp!.s of 
|seenery on the line of the road. The English locomo- 
tives present a striking appearance, being built very 
solid and with a single driver wheel, usually nine feet 
|in diameter. There were two on exhibition and they 


| 


They are) 


The great band saw was made at | specimens, and a drawing room car, open from end to/has been made in transportation and admiration 


| of those who suggested the idea of getting together 
such a surprising and comprehensive exhibit. In our 
next other notable exhibits will be treated of. 

The total number of paid admissions during the 
month of August was 3,515,493, and the total number 
to date (September 26) 13,831,597. 


—_ 


The Science of Nutrition as Exemplified at the 
World’s Columbian Exposition, 


BY H. Cc. HOVEY. 

In the midst of the Revolutionary war, at a time 
when our fathers were in danger of starvation, a man 
emerged from a New England village, whose experi- 
ments have done more than those of any other savant, 
or possibly than all other efforts combined, to find the 
'exact combination of materials and methods that shall 

give both to rich and poor the most wholesome and 
| palatable food for the least cost. The Yankee name of 
this great reformer was}Benjamin Thompson, a farmer 
boy, a shop clerk, a school teacher, a soldier, a states- 
man, a philosopher, a nobleman, but above all, a 
cook. The name by which he is best known is that of 
the Count Ruimnford, a title chosen by himself from the 
name of the American town where he had formerly re- 
sided ; but the rank was conferred by the Holy Roman 
Empire. His essays on the “Science of Nutrition,” 
published by the American Academy of Arts and Sei- 
ences, contain the results of his costly and elaborate 
experiments in London, Munich, and elsewhere. He 
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which they now reat, by the estate of Thomas Nester attracted much attention. The French and Belgian /| tells us that he was led to his peculiar line of research 
to the Ontonagon River. One pair of horses drew | locomotives are by themselves in the main building, | by observing that the Bavarian soldiers, who were re- 
them on ao ice incline prepared for the purpose, after | but displayed no special peculiarity other than fine! markably strong and healthy men, and very fond of 


the men, by pushing at the rear, had started them. 
The are held together by very heavy chains. 

The saw mil! is a sort of supplement to the Palace 
of Mechanical Arta, to which I have given the simple 
name Machinery Hall, and logging camp, called the 
Michigan Outdoor Exhibit, seems a natural adjunct to 


|finish and massiveness. In almost all of the foreign 
| locomotives the use of the American cab for the better 
protection of the engineer from weather, etc., was 
noticeable. In vestibule trains and automatic brakes 
| the United States is ahead of all other countries. 
Beyond the Great Britain exhibit cars and devices 


| eating, contrived to live on very small sums of money, 
and yet enjoyed savory, nourishing, and highly palat- 
able food. If they could do this, he reasoned that the 
secret of the art was “as important as anything that 
could employ the attention of the philosopher.” To 
give an idea of the energy and magnitude of his ope- 


the mill. Interesting and unique as they are, com- of various kinds are shown, including many styles of | rations,the fact is stated that he once had 2,600 beggars 
paratively few people find their way to them, if I may | switches. There is a special heating and lighting car | and outcasts arrested by the military patrol of Munich 
judge from the numbers who visited them when I did. | used on one of the roads leading out of Chicago, capa-| and transferred to an industrial establishment, where 


They deepen the impression which one gets at every 
hand that the Fair represents untiring energy, mar- 
velous ingenuity, and the accumulative thought of 
many centuries, 

A New Yorkers Impressions of the World's Fair.— 
Having spent nearly a day in obtaining a general view 
of the grounds and buildings, by the aid of the electric 


‘ble of supplying a train with 200 lights. In one end of 
| the car isa dynamo and special steam engine, while 
| the other contains a boiler for farnishing steam to the 
engine and for heating the train. 
The modern helps for building railroads are shown, 
including steam shovels, cranes and dump cars. The 
novelty of the latter was in the pneumatic attach- 


| he could try his plans for making them healthy and 


happy. 

In honor of this philanthropist the Rumford Kitchen 
is named at the World’s Fair, where are exhibited 
models of his inventions, a complete library of his 
works, as well as much general literature on the appli- 
eation of science to cookery, a kitchen laboratory with 





lannches and one or two rides around on the Inter-| ment underneath on the truck for automatically damp- | all needful apparatus and utensils, and charts and dia- 


mural electric railroad, and familiarized one’s self with | ing the platforni. The old-fashioned way in building | grams illustrating culinary methods. 


the geography of the place, the question is asked of 
persons who have spent two months or more on the 
Fair grounds, What is the most interesting building 
to enter and see first’ The reply is in the shape of 
another question, What subject are you most inter- 
ested in, as we have a wonderful variety of things to 
see? Such is really the fact. But something of 
special interest will be found in every building. 

As the visitor is brought to the Fair by the aid of 
steam, naturally the development of this perfected 
method of transportation leads one to inspeet the ex- 
hibits in the Transportation building, which stands 





an embankment is for men to run along by each ear 
and upset it, one at a time. The new way is to have a 
train of construction cars connected with a special air 
pipe and enable the engineer with one turn of a faucet, 
by means of compressed air, to actuate all the car 
platforms at once, throwing them at an acute vertical 
angle, then, when the dirt is discharged, another move- 
ment of the faucet brings the platform back to a hori- 
zontal position. 

The development and utility of compressed air as 
applied to railroad appliances is one of the special 
features shown in this building. The group of air 





Nothing is 
| cooked for the sake of being sold ; but samples of food 
are prepared and served at cost at a limited number of 
small tables. The meals thus offered are so popular 
that those are fortunate who manage to get a seat by 
patient waiting. Menus are printed giving ten stand- 
ard luncheons from which a choice may be made for 
the day. There isa printed table giving the cost of 
the raw materials at market prices. The food values 
of the various dishes are also stated, giving the weight 
in grammes of the proteids, fat, and carbohydrates 
contained in each meal, and the resulting calories. So 
many scientific terms perploxed some of the customers. 
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A well-dressed lady remarked to the writer that it was 
well enough to tell people how many proteids and the 
like could be seen in food by the aid of the microscope, 
but for her part she preferred not to know that they 
were there ! 

Asan example standard luncheon No. 2 weighed 20 
ounces, and ineluded ten ounces of escalloped meat, 
four of bread, seven-tenths of an ounce of butter, and 
five ounces and three-tenths of apple sauce. This re- 
presented in grammes, of proteids 32°2; fat 26°8; carbo- 
hydrates 138°8 ; calories 942°5; and the cost of raw ma- 
terials was six cents, while the price asked for the pre- 
pared luncheon as served was thirty cents. This in- 
-eresting exhibit of domestic science is under the di- 
rection of Mrs. Robert H. Richards and Mrs. J. J. Abel, 
M.D., and is in connection with the Bureau of Hygiene 
and Sanitation, as part of the Massachusetts exhibit. 
The ladies named give more ample details of their pur- 
pose and methods in “ The Story of the New England 
Kitchen,” a pamphlet fall of new and valuable in- 
formation concerning experiment stations in Boston. 

Immediately next the Rumford Kitchen is a similar 
institation known as the New York Cooking School 
Exhibit, under the personal direction of Miss Juliet 
Corson. This lady, so far as is known, was the first 
person in America to give cooking lessons as part of 
the curriculum in the education of girls. The writer, 
therefore, regarded it as a privilge to hear what she 
had to say concerning the subject under consideration. 
To begin with, however, Miss Corson paid due tribute 
to the diet kitchens founded during the war, at Wash- 
ington and elsewhere, by Mrs. Annie Wittenmeyer, 
which revolutionized the preparation of food for the 
sick and wounded in our military hospitals. Mrs. Wit- 
ienmeyer also published a book on the subject with 
special instructions for army nurses. But this work was 
to meet an emergency, and was accordingly transient. 

Some twenty years ago, when the hard times follow- 
ing Black Friday made it difficult for many people to 
secure the ordinary comforts of life, Mr. James Gordon 
Bennett, Jr., started soup kitchens in New York City. 
He hired Rannhofer, Delmonico’s chef, to manage them, 
on the principle of securing for poor people the best 
food at the lowest cost. At about the same time, or 
perhaps the previous year, certain prominent society 
women, among whom were Mrs. Judge Roosevelt, Miss 
Annie Newcomb, Mrs. A. M. Palmer and Mrs. 8. C. 
Courtney, formed a training school for women in Miss 
Corson's residence in the old Rutgers block. Wheeler 
& Wilson gave them a number of sewing machines 
and alsoacash donation. Work was obtained from 
the clothing stores, which was given to poor women,at 
a fair price. Proofreading, shorthand, bookkeeping, 
ete., were taught gratis. The school was afterward re- 
moved to rooms at 625 Broadway, and at a later day to 
47 East Tenth Street, where the rent was generously 
paid by Mrs. Elizabeth Thompson. From this point 
the work became popular, and all New York stood 
ready to help it forward. 

In 1873 Miss Corson, who was both secretary and 
manager, got holc of the lectures that had been given 
at the London Exposition by Dr. Buckmaster on the 
chemistry of cooking, and resolved to try them in her 
training school. She first negotiated with an ex-cook 
of Governor Tilden’s, a Frenchman, and as an experi- 
ment ordered him to prepare for four ladies a simple 
lunch. Such was this chef’s idea of a frugal repast that 
the bare materials cost over $17. That would never 
do, and on further inquiry they found a highly trained 
French cook who also had proper notions as to econ- 
omy, and they employed him to teach all who came 
for the purpose, rich or poor, how to cook all kinds of 
food, coarse or fine, delicate orcommon. The ladies 
themselves meanwhile studied the subject with great 
zeal, and Miss Corson traveled extensively, investigat- 
ing local methods every where in their economical, san- 
itary and scientific relations. At their suggestion, in 
1878-79 the United States Bureau of Education sent 
out cireulars requesting from all sources all available 
information, and thus gained a mass of knowledge 
subsequently embodied in a cooking school text book. 

Under the auspices of Hon. John Eaton, United 
States Commissioner of Education, and encouraged 
by Mrs. President Hayes, Miss Corson gave a series 
of lectures and practical lessons in Washington, 
D.C., attended by women of all classes, as well as 
by the girls in the high school and other institu- 
tions. Then the Ladies’ Educational Association, of 
Montreal, under the patronage of the Princess of 
Wales, invited Miss Corson to do similar work there. 
The result was that scientific cookery was made a 
regular part of the education of girls in the public 
schools, in which they were examined as in other 
studies, and graded according to their proficiency. 
The next city where this plan was adopted, under 
the instruction of the same indefatigable teacher, 
was Oakland, Cal. During the last decade there 
have been numerous cooking schools originated by 
her in Chieago, Cleveland, St. Louis, Philadelphia, 
Baltimore, Hartford, Coneord and Washington, as 
Well as in the State Charities Hospital on Blackwell's 
Island, the city hospital of Brooklyn, and various 
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- When it was proposed to have a model cooking 


to Mrs. J. 8. T. Stranahan, of Brooklyn, vice-presi- 
dent of the New York State Board of Lady Managers, 
who suggested what has since taken shape as the New 
| York State Cooking School Exhibit, under Miss Cor- 
son’s personal direction. Here are shown daily, from 
10 A. M. to4P. M., the best scientific and practical 
systems formulated as the result of twenty years’ ex- 
perience and investigation. Women are especially 
invited to use this opportunity to introduce novel 
methods of kitchen work and inventions in culinary 
art. 

The ‘Corn Kitchen” is still another exhibit of the 
same general nature, though more especialiy intended 
to show the many usesof corn asafood. This is un- 
der the direct auspices of the State of Illinois, and is 
located on the second floor of the Woman’s building. 
Mrs. Sarah T. Rorer, from the Philadelphia School of 
Cookery, has charge of it, and in addition to corn 
cooking, aims to illustrate every kind of kitchen work. 
Her lectures are so popular that the guards often 
often have to break the crowds that gather around 
the doors after every seat has been taken. The fol- 
lowing order is observed: Monday, soups and other 
dishes, with meat for a basis; Tuesday, bread made with 
yeast; Wednesday, pastry, plain and fancy; Thursday, 
poultry, including dressing as well as cooking; Friday, 
waffles, johnny cakes, and all kinds of quick bread ; 
Saturday, desserts of every description. The rules re- 
quire that something about the use of corn must be 
taught at each lesson. Around the hall are arranged 
different articles regarded as desirable for household 
use, including novel forms of cook stoves, heaters, 
ete. 

Mrs. Rorer has also a training class of girls between 12 
and 16 years of age. It is limited to twenty pupils, 
and is free, five days a week, for one month ; after 
which another class takes its place. Any girls may 
apply, regardless of family influence, race, color, or 
condition ; the first applicants that come being taken. 
During the month they have passes admitting them 
to the Fair grounds. While in the general lectures 
Mrs. Rorer and her assistants do the cooking in the 
presence of the audience, the girls in the training classes 
have to do all the work themselves under the direc- 
tion of the instructor. Though dealing mainly with 
methods, much valuable information is given con- 
cerning muscle food, brain food, hygiene, domestic 
economy, and the proper management of the home. 

—__—____—2+002—____ — 
Where did Oxygen Come From? 

It has often troubled philosophers to tell whether 
there is oxygen on the sun or not, but the late Mr. 
Proctor was of opinion that there is. Perhaps he was 
right; but on the strictly evolutionary basis, if Dr. T. 
L. Phipson is to be believed, he is wrong. Investigat- 
ing the matter from the biological point of view, he 
observed that micro-organisms ‘“‘manufactured oxy- 
gen,” although they were not supplied with it. 
also grew plants in an atmosphere of pure carbonic 


nitrogen alone with a root feed containing CO,, h 


entirely according to the Chemical Hoyle and biolog- 
ical precedent; but Dr. Phipson takes us back to the 
primitive ages of the globe, when there was no free 


the earth’s crust matters which are oxidizable, and 
would have been oxidized during these far-back ages 
if there had been free oxygen to do it. So we arrive 
at the conclusion that there was at one time an 
oxygenless atmosphere. Where did the oxygen come 
from? Dr. Phipson replies that the oxygen of the 
atmosphere is the product of vegetable life, and “into 
the primitive atmosphere of nitrogen plants have 
poured oxygen, year after year, for countless myriads 
of ages, until it has attained the composition which it 
has at the present day.” 
Ce ee am 
Transparent Leather. 

According to the Magasin Pittoresque, transparent 
leather may be manufactured as follows : 

After the hair has been removed from the hide, the 
latter, tightly stretched upon a frame, is rubbed 
with the following mixture : 


oxygen upon it—because, he explains, there are now in 


school at the World’s Fair, Mrs. Potter Palmer wrote | _ 
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Cure for Snake Bite, 
To the Editor of the Scientific American : 

From time to time I see in the papers recipes for cur- 
ing the bites of poisonous snakes, recommended by 
medical and other people. In California, where I come 
from, we have occasion at times to treat animals for 
the bite of the deadly rattlesnake. I have seen two 
kinds of herbs used, one is called in Spanish “la golon- 
drina ” (the swallow), growing in the most arid plains ; 
the other is the rattlesnake weed. Both are very effect- 
ive, but it is not every one who can teil them, even 
whenat hand. What I know from my own experience 
to be an infallible cure is the gall of the snake itself. 
One drop of it on the wound will effect a cure, even 
when inflammation is far advanced. I have seen a dog 
treated whose head had already swolien to twice its na- 
tural size, and it cured him almost instantaneously. 
The gall may be preserved in alcohol, or even dried, re- 
quiring in the latter case only to be moistened ; even 
saliva alone between two stones will do. (I have seen 
a case of this kind.) If preserved in alcohol, of course, 
the whole bag of the gall is put into the liquid entire. 
If true of the rattlesnake, and, as I said before, I know, 
it is infallible from my own experience, it is probably 
true of all other poisonous snakes, and might it not be 
true in the case of the rabies, that the gall of the ani- 
mal would cure the bite ? 

When at college, in London, the teacher in French, 
who had been a Spahis in Algiers, assured me that the 
Arabs cured the sting of the scorpion by mashing the 
scorpion and applying it as a poultice on the wound. 
This I have never seen tried, however. 

Mexico, Sept. 8, 1893. E. F, Dr CEs. 


Increasing the Temperature of Steam, 

Some short time ago, it was suggested by Lord 
Rayle‘gh that the efficiency of the steam engine might 
conceivably be increased by adding some salt to the 
water in the boiler, which should have the effect of 
raising the boiling point of the solution. The idea 
sought to be conveyed was that the initial temperature 
of the working fluid might be thereby increased ; 
thus providing for a larger range and a greater 
fall of temperature between the boiler and the con- 
denser. 

Certain critics objected to this proposition that to 
raise the boiling point of an aqueous solution does not 
necessarily imply a corresponding elevation of the 
temperature of the evolved vapor, which is simply that 
of water, and must accordingly possess only the temper- 
ature corresponding to the pressure. A number of ex 
periments to determine the temperature of the steam 
arising from a boiling salt solution have been made 
from time to time; but the results have been of a con- 
flicting character. The difficulty of arriving at trust 
worthy results in this class of experiments consists in 
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found that oxygen was gradually “manufactured.” appreciable cooling effect upon it. These desiderata 
There is nothing very startling in that; in fact, it is/ are claimed to be all satisfied by an arrangement devis- 
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Before the hide is absolutely dry, it 
room which the rays of the sun do not penetrate, 
and is saturated with a solution of bichromate of pot- 
ash. When the hide is very dry, there is applied to its 
surface an alcoholic solution of tortoise shell, and a 
transparent aspect is thus obtained. 

This leather is exceedingly flexible. It is used for 
the manufacture of toilet articles, but there is noth- 
ing to prevent it from being used for foot gear, and, 
perhaps with fancy stockings, shoes made of it would 
not prove unpleasing to the sight. They would at 








other hospitals and sanitariums. 





least have the advantage of originality. 


the circumstance that, while the walls of the steam 
chamber must be at a temperature higher than that of 
boiling water, and yet belowthe temperature of the 


acid gas ora mixture of that and nitrogen, or in pure | sojution, asufficient quantity of steam must be evolved 


insure that these walis shall not exercise any 


ed by Professor Sakurai, of the College of Science of 
the Imperial Japanese University, by the aid of which 
it has been determined that the temperature of the 
steam escaping from boiling aqueous solutions of such 
salts as calcium chloride, sodium nitrate, and potassium 
nitrate is exactly the same as that of the solution 
itself. Thisis a corroboration of Lord Rayleigh ; but, 
whether the fact is of any material service to mechani- 
cal engineers remains to be seen. 
—~9+ @ +e —~ - ---- 
The New Morgan Liner EK! Cid. 

The new freight steamship of the Morgan tine El 
Cid has just completed her maiden voyage between 
New Orleans and New York, breaking all maiden 
records, her time being 4 days 2 hours and 15 minutes 
from bar to bar. Her average speed was 16% knots per 
hour, and her greatest run in one day 450 miles, which 
is certainly very creditable for an American-built coast- 
wise steamer. El Cid was built by the Newport News 
Shipbuilding Company, of Newport News, Va. She is 
406 feet long, beam 48 feet, and registers 4,500 tons. 
Triple expansion engines drive the 18 foot four-bladed 
propeller, the shaft measuring 16 inches in diameter. 
The boilers are three double-ended Scotch boilers, 26 


; | feet 6 inches in length by 13 feet 10 inches in diameter. 
is placed in a | The vessel is lighted by 112 incandescent lamps. The 


pilot house is fitted up in a luxurious manner. 

THE Weed boiler, which was described in our issue 
of Sept. 23, is made in such small sizes—1;, 4%, and 1! 
horse power—as to render it admirably suited for a 
great deal of amateur work. That it is so employed 
to a large extent is probably a leading considera- 
tion of its makers, Messrs. A. J. Weed & Co., of 106 
and 108 Liberty Street, New York, in making safety 
and durability the first consideration in its construc- 
tion. 
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A WIRE ROPE TRAMWAY OPERATED AT THE FAIR. 

Visitors at the World's Colambian Exposition who 
pass near the southwestern corner of the Mining buiid- 
ing instinctively stop a few minutes to watch the suc- 
cession of buckets that pass up and down two over- 
head wires stretched from a raised platform near the 
corner of this building to a spot near the Sixty-fourth 
Street entrance to the Exposition grounds. These 
buckets come and go with the persistent regularity of 
clock work, and what adds interest to their passing is 
the fact that early in the day they transfer diamondi- 
ferous ground from the store yard at the distant ter- 
minal to the Mining building, whence it is transferred 
to the crushers which operate daily in the South Afri- 
can diamond exhibit in this building. 

This conveyor, or, as it is more properly termed, wire 
rope tramway, forms part of the exhibit in the Mining 
department and was installed by the Trenton Iron 
Company, Trenton, N. J., to exploit its latest im- 
proved device for transporting ores in mining opera- 
tions and for similar uses. It is what is called the 
* Bleichert” system of wire rope tramway. A pe- 
culiarity of this particular pliant is that it works back- 
ward, that is, most of the actual work it does consists 
in carrying ore from outside into the level under the 
Mining building, instead of bringing ore out, as would 


ordinarily be the case. Nevertheless, its working powers 
are fully demonstrated. 

The accompanying illustration represents the tram- 
way as seen from the receiving end in the ore yard be- 
fore referred to. From this yard the line runs along- 
side the tracks of the railway terminal station yard, 
then passes over the Intramural Railway at a sufficient 
height to escape any possible danger from passing 
trains, and terminates at the raised platform at the 
Mining building, giving a total length of about 1,000 
feet. The supports cf this tramway could, if desired, 
be made of wood, but iron ones of the type shown in 
the illustration are preferable for many reasons, and 
these supports vary in height according to the profile 
of the ground passed over and to the surface traffic. 
Most of the supports in this plant are from 15 to 20 
feet high, but at the Intramural Railway they are 
nearly twice this height, in order to pass above it a 
sufficient distance. Two stationary cables are used 
for the buckets or cars to ran on. These cables are 
stretched taut from support to support and they vary 
in size, according to the weight of loads to be carried 
and to the length of spans. Under ordinary cireum- 
stances supports are from 150 to 200 feet apart, but 
where the country is very irregular and bisected by 
ravines and guiches, as is frequently the case in min- 
ing regions, the spans become at times very long, in 
some cases reaching 1,900 and even 1,500 feet; and 
where loaded cars pass down on one cable and return 
on the other empty, the return cable can be consider- 





Scientific American. 


ably smaller in size than the other, as it is put to much 
less strain, thus saving materially in the cost of con- 
struction. Such cables as are used for this purpose 
stretch about one inch in one hundred feet, but this 
stretching is readily overcome by the use of tension 
devices at each end, and in lines that are several 
miles long by having tension stations at necessary 
intervals. 

The buckets or cars or whatever form of carriages 
are used are suspended from the stationary cable by a 
truck which runs on this cable as on a rail. Below 
this cable is a second and smaller one which is called 
the traction cable and which transmits motion to the 
buckets. In this World’s Fair plant electricity fur- 
nishes the motive power. Gearing on the motor shaft 
works in a worm wheel and reduces the speed to the 
desired point. At each end of the tramway is a large 
sheave around which the traction cable passes, and 
this sheave is so arranged that the tension of the cable 
can readily be regulated. Whenever it is desired to 
attach a bucket to this cable, a patent grip lug de- 
signed for this special purpose is attached to the cable 
and this lug is grasped by a simple locking device on 
the bucket support. Another lug is placed on the 
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this being to automatically ring a bell as it reaches 
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the loading or discharging point and to notify the man 
in charge that the bucket is just behind. 

The illustration represents a bucket on the station- 
ary cable at the right hand and approaching the ter- 
minal. As this bucket passes down the incline the lug 
ahead rings the bell and it follows behind until it ap- 
proaches the station. In order to load and unload, it 
is most desirable that the bucket should be in a con- 
venient location and at the proper height from the 
ground. In order to accomplish this a hanging rail is 
used. This rail isin close proximity to the stationary 
cable, and the car is automatically switched from the 
cable upon it by means of a simple device which un- 
locks the grip the bucket support has on the grip lug 
on the cable. The momentum that the car has ob- 
tained carries it some distance on this suspended rail. 
At the right of the terminal, as illustrated, is a frame- 
work which forms the loading or unloading station, as 
the case may be. By means of a switch the buckets 
ean be switched off upon the suspended rail of this 
framework and there their load can be dumped into a 
chute or car as the case may be, or on the other hand 
they can run under a chute or otherwise be loaded, 
then switched from this suspended rail onto a corre- 
sponding rail on the terminal framework, where each 
bucket automatically grips the proper lug on the ten- 
sion cable and starts off again on its journey. It is 
frequently necessary to know the amount of load that 
is carried, and for this purpose there is a device oper- 
ated automatically by which each bucket load weighs 





cable about one hundred feet ahead, the purpose of | 
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itself and records its passing, so that the number of 
loads and weight of each load can be known. 

The other terminal is constructed the same as this 
one and is provided with all necessary conveniences 
for loading and unloading the buckets, switching them 
to whichever track is desired and forwarding them 
again on their journey without undue delay, the only 
difference in this plant being that power is applied at 
this end in the World’s Fair plant. When there is 
little or no delay in handling the buckets at either 
end, they simply run around a track suspended on the 


| terminal framework and are started on their return 
journey by the attendant in charge. The buckets are 


attached so firmly to the tension cable by means of 
the grip lugs that the tramway can run up or down 
the steepest declivity without risk of upsetting. On 
some lines that have been built so much momentum is 
secured by the cars running down the line that suf- 
ficient power is obtained to return the buckets, so that 
only a nominal amount of power, if any, is needed to 
operate the tramway. 

It has been found in ordinary use that the most 
economic speed to run this tramway is from three to 
four miles an hour, and when an increase of traffic is 
desired it is obtained to better advantage by increas- 
ing the number of buckets than by increasing the 











wo 
speed of the cable much above this rate. The heavy 
work falls almost entirely upon the stationary cable, 
and the traction cable is in a measure relieved from 
carrying its own weight, as it is suspended at intervals 
from the stationary cable, so that much heavier loads 
can be transported on a traction cable tramway of this 
kind than on a single cable tramway where the cable 
has also to support the load and carry the neces- 
sary dead weight in addition to propelling the cars 
and their loads. 

These tram ways have been introduced for such pur- 
poses as carrying ore, coal, lumber, cotton, phosphate 
and other commodities for considerable distances, when 
it is desired to reduce to a minimum the cost of hand- 
ling. The tramway constructed on this system for the 
Granite Mining Company at Rumsey, Montana, is 
8,750 feet long. It has a fall of 1,297 feet and develops 
on this fall over 14 horse power. On one span of this 
line there isa fall of 850 feet in 1,800 feet or about one 
to two. A tramway built fora mining company in 
the Andes Mountains,in Peru, South America, was 
carried to its location in small pieces, no one of which 
weighed over 300 pounds, as it was transported on the 
backs of mules. This line is two miles long and has a 
fall of 4,920 feet, developing more than sufficient power 
necessary to carry back to the mines all freight, in- 
clading water and other supplies. 

At thetime this tramway was constructed, it was 
planned to have a complete mining plant in the ground 
under the Mining building, with mining machinery in 
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operation, and other mining equipment shown as in 
actual service. This plan however, was not carried 
out, chiefly from the fact that the water line is only 
-wo and three feet below the surface of the ground. 
There is, however, a level extending from immediately 
underneath the east terminal of this tramway under 
the Mining building to the southeast corner, and in 
this is installed a railway, the cars of which are oper- 
ated by a tail rope by means of a steam tail rope 
engine. In addition to this tramway and the equip- 
ent in the mining level, the Trenton Iron Company 
has an exhibit in the Transportation building which 
should be seen and carefully studied in connection 
with them, as wire cables of various kinds, especially 
nis company’s locked wire ropes and heavy traction 
.bles, are exhibited together with mining cars and 
ther manufactures of iron and steel. This company 
iso manufactures a single track tramway, constructed 
nderthe Bleichert patents, which is less expensive to 
onstruct, but 
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LIGHT LOCOMOTIVES SHOWN AT THE FAIR. 

This interesting exhibit includes five locomotives, 
four of them in the Transportation department, and 
one logging locomotive shown in connection with the 
Michigan logging exhibit. The engines shown do not 
by any means cover all the specialties made by the 
firm, which include compressed air locomotives for 
mines and for street railways, steam locomotives for 
underground ‘use, several varieties of suburban loco- 
motives, plantation locomotives of different types, 
steel and furnace work locomotives for service close to 
converters, coke oven locomotives, shifting locomo- 
tives, ete. 

The five locomotives shown are of the regular com- 
mercial grade made by the firm, and are adapted for 
severe service and hard usage, where the tracks are 
often rough and badly laid, with grades and curves 
excessive, and where the work is frequently carried on 











continuously by different shifts of men. This has 
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ters, and can be taken off and renewed without a 
wheel press, and cannot come loose. 

5. Driving box brasses (unless otherwise desired) are 
in sections, and can be put in placé without a press. 

6. All wearing brasses are made of ingot copper and 
tin, as hard as can be made, no scrap being used. 

7. Cylinders and driving wheels are made of specially 
selected close and hard charcoal wixture of metal, no 
scrap being used. 

8. For the smaller engines extra strong frames and 
bumper attachments are necessary, as these locomo- 
tives are used very roughly, especially in steel works 
and similar service, where solid heavy cast iron cars 
are used ; it is also desirable to have these engines as 
narrow as practicable, as side room is usually limited. 
These conflicting requirements are met by flattening 
and deepening the frames at each end, securing ex 
treme strength in the direction of heaviest strains. 
The bumper angle irons are extra heavy and well 

secured, and when 
the 





desirable 





:bout the same in 
the cost of main- 
tenance and 
which has consid- 
erable less carry- 
ing capacity than 
the two-wire 
system just de- 
scribed. 


“* 





wreaks of Light- 
ning. 

During a recent 
thunderstorm a 
singular” freak of 
lightning was no- 
ticeed in the vine- 
yard of Mount St. 
Mary’s College, 
near Emmits- 
burg, Md. The 
lightning first 
strack a tree and 
killed it; the ap- 
at present 
hanging on the 
tree withered. It 
then passed to the 
roots of the tree 
and tore up the 
ground, as if it 
had been plowed 
for a distance of 
about twenty 
feet. It then 
struck the end 
post of a grape 
arbor, knocking a 
large piece of the 





ples 








post that support- 
ed the vines a dis- 
tance of forty 
feet. It then ran 
along the lower 
wire that sup- 
ports the vines, 
about two hun- 
dred feet, to the 
opposite end of 
the grape arbor, 
where it pulled 
out the staple 
which was at- 
tached to the 
post, knocking a 
piece out of that 
postalso. Onthe 
way, the grapes 
that hung near 
the wire were in- 
jured, so that they 
withered on the 
stem. The grapes that hung higher up were less 
damaged. The same effect, in a less degree, was pro- 
(duced on two adjacent arbors running parallel to the 
one just mentioned, one on each side of it, at a dis- 
tance about thirty feet. 








~~? 


The Charleston Harbor Improvements. 

The improvements in the harbor of Charleston, 8. 
C., are beginning to show a marked increase in the 
depth of water in the channel, says the Southern 
Stutes. Important progress has been made in the 
work on the jetties, and in the Swash Channel on July 
‘ the depth of water at low tide at the entrance was 
159 feet, and at the inner shallow spot 15°7 feet. Add 
to this five feet of water, caused by the rise of tide, 
and it figures up 20°9 at one point and 20°7 at the other. 
With astrong east wind, which is often blowing on the 
bar, the tide rises at least a foot higher, making the 
water 21°9 feet and 21°7 feet, respectively. The dredges 
are working at the mouth of the channel and are exca- 





vating 2,000 cubic yards of sand daily. 
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necessitated the use of the best materials, the making 
of parts strong, without clumsiness, and the utmost 
simplicity of construction. Among characteristic items 
differing from common practice are the following : 

1. Hanging cross heads of steel, specially designed 
for replacing gibs, and lining up by removal of plate 
only. 

2. Specially constructed spring piston rings, sprung 
into grooves, and piston head solid, except lightening 
core, with rod riveted in, so that no bolts or nuts can 
come loose, need adjustment, or break ; the rings are 
first rough-turned, then a piece removed, then clamped 
and turned to true circle, causing them to press out 
equally, giving wearing surface always conformed to 
cylinder. . 

8. The links are skeleton style of casehardened mild 
steel, and will outlast objectionably heavy links. Lost 
motion can be taken up easily, and casehardened steel 
pins and thimbles are removable throughout, even the 
link saddle bearings being fitted with thimbles. 

4. Tires are bored taper, and pressed on tapered cen- 








bumpers are 
backed up by a 
tool - pocket 
the 
combin- 


cast 
between 
frames, 
ing convenience 
with the 
est possible brac- 
ing, and not in 
the way, like the 
ordinary front 
braces bolied to 
the smoke box. 

9. Pony trucks 
are a special de 
sign, adding a 
rolling motion to 
the radial, pivot- 
al, and swing mo 
tions of the Bis 
sell type of truck, 
so that curves 
otherwise imprac- 
ticable are easily 
passed. 

10. Fireboxes 
are made with 
sides and crown 
of one piece, 
avoiding two riv- 
eted seams, mak- 
ing a stronger fire- 
box and diminish- 
ing formation of 
scale. 

11. Rivets are 
hand riveted by 
special process, 
making both 
heads alike and 
equally strong. 

The special 
points of excel- 
lence claimed for 
the Little Mogul, 
shown at the top 
of the picture, in- 
clude adaptabili- 
ty of design to 
railroads of light 
character, admit- 
ting rails of 35 
and 40 pounds per 
yard, and curves 
15 to 30 degrees. 
Such roads are 
used for logging 
where the dis- 
tance and the 
traffic are consid- 
erable, for mining 
districts, and for local purposes of all kinds, and can 
be operated at a good profit while developing new 
countries, where heavily equipped roads would not 
begin to pay for years. Its construction is marked 
by simplicity of details and general arrangement, and 
freedom from complications. Strength and durability 
are secured by intelligent use of materials, and its 
practical efficiency is secured by a large firebox and 
abundantly large boiler. The valve motion is planned 
for quickness and promptness, and adapted for pas- 
senger service at high speed, as well as for freight 
service at slower speed. Flexibility is secured by a 
complete system of equalizing, and by special design 
of truck, in combination with advantageons distribu- 
tion of weight, combining power with ease on the rail, 
and easy curving and steady motion. 

The ‘‘ Midget” is of a style used by various manu- 
facturing establishments, such as steel and iron mills, 
where small car loads of material are to be carried 
everywhere throughout the works with quickness and 
ease, It does the work of ten to thirty animals. As 


strong- 
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shown in the Exposition, this engine is blocked up on 
a platform and run by compressed air. The utmost 
power is secured by small driving wheels, with a cor- 
respondingly sufficient weight, all carried on the driv- 
Sharp corners are easily turned, as the 
wheel base is short, sometimes but a little over 4 
inches, in engines of this class. The engineer has an 
unobstructed view in all directions, which is desirable 
for safety when running through buildings and yards. 
All valves, levers, gauges, etc., are in easy reach. The 
cylinders are inclined sufficiently to avoid obstructions 
on the floor, and also to keep the machinery out of the 
The links are also at a good height from the 
floor, The proportions of the boiler are such that 
only an oceasional lump of coal is needed under usual 
conditions. This general type is built as narrow as 18 
inches and 20 inches gauge, and one regular size still 
smaller, with 5 by 10 cylinders. This locomotive 
differs from the other four of the exhibit in having 
solid chilled driving wheels instead of wheels with 
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The office of the company is at No. 548 Wood 
Street, Pittsburg, Pa. A large illustrated catalogue 
will be sent, on application, to interested parties. 








ing wheels. 


MOUNTING OF LARGE ANIMALS. 
BY L. L. DYCHE. 

The system shown in the accompanying views is 
called the statue method, from the fact that a statue 
is built to represent the body of the animal and over 
this completed statue or body form the skin is fitted. 
The most natural place with which to begin our de- 
scription is the animal itself. A good prime skin from 
a good animal is the first requisite for good work. The 
individual animal intended to be mounted for a speci- 
men should be well studied before and after skinning 
when this is possible. If this eannot be done, then 
some other animal of the species must be thoroughly 
studied. 

Before placing the skin on the completed statue, it 
should be thoroughly tanned. In order that this may 
be accomplished, all fat and flesh should be carefully 
removed from it. It should also be shaved down, if 
thick like that of a moose or buffalo skin, to an even 
thickness all over. A draw shave and sharp knives 
can be used, but the regular fleshing knives used by 
tanners have been productive of the best results in 
my laboratory, especially with large skins. 

The operator must know his animal before he can 
hope to produce its form in the shape of a statue. In 
order to facilitate his work he should have at handa 


dust. 


steel tires 

The “City and Suburban” railroad locomotive is 
especially designed for light traffic where speed is 
needed, affording sufficient power, allowing the use of 
light rails and adapted to tarn sharp curves in crowded 
city Power is secured by as much weight on the 
drivers as is desirable for the proportions of cylinders 
to the driving wheels used, and ease of motion is 
secured by the equalizing of the driving wheels and 
the use of the rear truck. The special truck enables 
pass with ease curves that would be 


streets, 


the motor to 


otherwise impracticable. The boiler is of abundant | complete series of notes and measurements, giving all 
capacity and adapted to anthracite coal or coke. The | diameters, circumferences and anatomical character- 
noise of the ordinary exhaust is avoided by a simple | istics of the animal. Drawings, sketches and photo- 


graphs of dead-and live animals are always of great 
value. 
his animal in another way. He should know it so well 
that he could produce a good sketch or small clay 
model of it from memory. Again he should know it so 
well that he could deduce all the essential measurements 
from a single bone, especially a leg bone. No differ- 


design of exhaust which converts the usual intermit- 
vwtion into a quiet, continuous flow. Motors 
f this class are designed to make money where the 
distance is too long and the business too light to justify | 
the extra of any other system, while when traffic | 
is heavy, as on special occasions, they can be used to 
handle the greatest number of passengers at least ex- 


tent noisy 





‘ost 


pense. 
The “ Contractor” 
such 


is designed for a wide range of 
special service, as contractors’ work, govern- 
ment improvements, coal and ore roads, 
quarries, iron, copper, fire clay and phos- 
Tracks 





phate mines, industrial roads, ete. 


for these purposes are usually short, but 
with very bad curves and steep grades, 
and the work is continuous and severe. 


Power is secured by putting all the weight 
on the drivers and using small drivers. The 
wheelbase is short, so that the engine can 
pass excessive curves easily, but also long 
enough, compared with total length of en- 
gine, to avoid, to a great extent, the rock- 
ing and plunging motion common to four-wheel ma-| Withthe anatomy of the animal well in hand, looked 
chines. The machinery throughout is designed so| at both from a scientific and artistic standpoint, the 
that repairs, whether due to accident or wear, can be | operator is now ready for the next step, which is to 
made by an ordinary locomotive engineer without shop | put up the so-called framework or core of the statue. 
or special tools quickly and cheaply. | This will be seen to best advantage by carefully ex- 
The Logger” has special adaptations for running! amining the mechanism of Fig. 1. The midrib or 
on logging railroads and similar service. These roads | body board, as it is usually called (on which the word 
usually vary from 1 to 2 miles to 8 to 12 miles in Comanche is written in Fig. 1), is placed in the center 
length, and are laid with light steel rails, 16 to 30 Ib. | as a backbone of strength, and roughly represents a 
per yard, or sometimes with wooden rails. Power is| vertical and longitudinal section through the body. 
secured by carrying the greater part of the weight | This board extends from the base of the neck to the 
on the driving wheels. These engines are designed | back part of the pelvis. A board about two inches 
for their size of cylinders, with a given length of| thick is used in an animal the size of a horse. To the 
haul and weight of rail, and grades and curves to get}sides of it are fastened, in their proper places, L- 
out a greater amount of logs per day, and be de-| shaped pieces, called in the language of the laboratory 
pended on to keep up their daily output for months | ‘tangle irons” (see B, in Fig. 1). One end of the L- 
at a time, without interruption, at less cost to operate | shaped piece or ‘‘angle iron” (made in this case from 
than other engines. strap iron two inches wide and three-eighths thick) 
We also present an illustration of a compressed air| is bolted to the body board. The other end, which 
mine locomotive made by this firm, but not shown at | extends some five inches at right angles from the body 
the Exposition, these locomotives being especially | board, has been twisted half way round and hasa hole 
where the ventilation is bad. This loco-| near the end large enough to receive the upper end of 
motive may have one, two or three tanks for com- theleg iron. This latter has a thread cut on it which 
pressed air, to be charged up to 400 to 700 pounds pres- | allows it to be securely fastened by nuts, one above 
sure, and may be 4, 5 or 6 feet high, according to the | and the other below the arm of the angle iron. The 
height of the mine entry and passages. These loco- | leg irons are bent to proper shape and the leg bones 
motives are built of different capacities, to haul from | are fastened securely to them by means of stout cord 
150 to 600 tons on a level. jand wire. This work should be done before the leg 
The firm make and keep in stock duplicate parts for | irons are fastened to the body board. In ease the leg 
all standard sizes and designs of their machines, so| bones were not saved or have been lost, wooden ones 
that on receipt of a telegram the required piece is im-| are either carved to take their place or the statue is 
mediately shipped, which has come to be a necessity | developed without them. 
from the fact that their business, commercially as well! The skull is now properly adjusted upon stout rods, 
as mechanicaily, is widely different from usual loco-| and the pelvis and shoulder blades, when the latter 
motive work, Their trade is largely in single engines, | are used, are put in place. Perpendicular side strips 
f all possible gauges of track, for all kinds of usage, | are fastened to the body board, and to these laths are 
{ greatly varying sizes and designs, aud requiring nailed. This not only makes the body hollow, and 
special modifications to secure best results in each consequently lighter, but gives size to the body, and 
separate case. Their output has increased constantly, \saves winding on so much wood fiber or excelsior. 
end they have built over 1,500 of these light loco-| Upon the proper adjustment of the framework de- 
motives for use in the various States and Territories | pends the success of the mount. This framework is 
of the United States, including Alaska; and for ex-! one of the most difficult things the operator has to 
port to Canada, Mexico, Cuba and the West Indies, | contend with. In no business can it be more truth- 
Yucatan, Colombia, Venezuela, Guiana, fully said that ‘‘ well begun is half done.” Not only 
Brazil Republic, Uruguay, Peru, Chile, | the legs, with all their bends and curves, but the 
Equador, Hawaiian Islands and Japan. Their export | height, length and width of the animal’s body, must 
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desirable 


Panama, 
Argentine 


trade amounts to about 15 per cent of their production. | be determined at this early stage of development; 





Aside from all this, the operator should know ' 


ence what the cireumstances are, he must know his} 
animal and know it well before he can hope for any | 
suecess in the mounting of it. 
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in fact, the operator must see in this roughly con- 
structed form his animal all completed and finished as 
a perfectspecimen. A knowledge of comparative oste- 
ology is almost indispensable at this stage of the work. 

The framework completed and corrected for every 
possible error, and the position or attitude of the ani- 
mal determined, the next step is to begin the devel- 
opment of the statue proper. This is done by wind- 
ing and sewing on wood fiber or excelsior. It 
takes time to become even a good mechanical winder. 
The excelsior should be wound on with an even com- 
pactness. The statue finished in wood fiber should 
be solid, and yet spring when the hand is pressed 
against it. There should be no soft places. With a 
year's practice men in my laboratory usually become 
very good mechanical winders. Figs. 2 and 8 repre- 
sent the statue in process of construction. Fig. 4 
represents the statue as finished by winding and sew- 
ing on excelsior, and should in a rough way repre- 
sent the surface contour of the body of the skinned 
horse. This rough statue is now finished in model- 
ing clay much after the fashion that a sculptor 
finishes a statue. The first coat of clay is, however, 
put on in a thin pasty condition and rubbed into the 
excelsior. Without anatomical knowledge and skill 
the operator cannot hope for much success either 
with the rough statue or the finished clay model. 
Fig. 5 represents the statue all finished in clay ready 
for the skin. The skin has been kept in tan liquor 
for at least six months, and is thoroughly flexible and 


soft. Fig. 6 shows the process of putting the skin on 
the complete statue of the horse Comanche. The 
skin is sewed up, commencing at the feet. Two 


needles are used, and the stitch might be called the 
double baseball. 

As each leg is sewed up, care must be taken that 
clay is filled in wherever necessary to bring out each 
anatomical development. The work of sewing is 
finally completed, but the horse is still a sorrowful 
looking specimen. While the clay is yet soft the small 
anatomical details characteristic of the animal must 
be carefully worked out. The feet, joints, flanks, 
shoulders, ears, muzzle and eyes take days and some- 
times weeks of painstaking labor to give them that 
delicate touch of ease and grace seen in the 
living, breathing animal. Too much pains 
eannot be taken with the head. It is fre- 
quently kept wrapped in damp blankets for 
two or three months, while the minute ana- 
tomy of the nose and eyes are being worked 
out in fine detail. A year sometimes passes 
before the eye gets its final finishing touches. 

——______—=> 4 0 wm ——tests 
Me Could Break the Crystal. 

As a variation on the time-honored story 
regarding the perfection of control attain- 
able with steam hammers, London 7% Bits gets off the 
following : 

**T have been told,” said Mr. Dubois, watching the 
great steam hammer in the rolling mill, ‘that a good 
hammerman can break the crystal of a watch with 
that 30 ton hammer.” 

‘Yes, sir,” said the hammerman, “it can be done.” 

“T should like to see it,” said Mr. Dubois eagerly, 
feeling in his watch pocket. 

“1 can do it, sir,” replied the man. 

*And will you?” replied Mr. Dubois, drawing out 
his watch. “Come, I am anxious to see it tried.” 

He laid his watch on the great anvil plate. The 
hammer rose to its full height, and the next instant 
all its ponderous weight, with a crushing foree which 
shook the ground for an acre round, came down on 
the wateh. 

“There, sir.” said the hammerman, “if you don’t 
believe that crystal is broken, just step down and you 
ean see it sticking to the hammer.” 

Mr. Dubois swallowed a whole mouthful of lumps 
and gasped before he could speak. 

“ But I forgot to say,” he exclaimed, ‘‘ that it was to 
break the crystal without injuring the watch.” 

* Oh, yes,” said the hammerman—‘' Yes, I know. I 
have heard that rubbish myself, but it’s all gammon. 
I don’t believe it. But you can break the crystal any 
time.” 

———_ — +o —_—_——— 

THE Chesapeake & Ohio Railroad Company have just 
inaugurated the Chesapeake & Ohio Steamship line, 
which will run between Newport News, Va., to Liver- 
pool and London. Six new steamers have been built 
at West Hartlepool and Glasgow. Each boat will 
make the round trip in about six weeks. All of them will 
be devoted to freight traffic exclusively. Newport News 
is near the Mississippi, and considerable grain from 
the Northwest can be diverted from the northeastern 
lines to the C. & O. The harbor of Hampton Roads is 
superb, and the terminal facilities of the railroad at 
Newport News are excellent, its grain elevator stores 
1,600,000 bushels, and its yard has room for 3,000 cars. 
There are seven great piers, the capacity of the export 
merchandise pier being 1,500 cars. The new vessel 
which was present at the inauguration was the Rappa- 
hannock, 370 feet long, 44 feet beam, with a gross ton- 
nage of 3,860 tons ; top speed, 14 knots. 
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1. First framework of statue or body form. 2 and 8. Successive stages of development. 4. Statue finished by winding and sewing on excelsior. 5. Statue finished in clay, ready for the skin. 
6. Process of putting on the skin. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

ENGINE GOVERNOR.—Robert H. 
Thurston, ithaca, N. Y. This is a centrifugal governor 
of very simple and durable construction, to uniformly 
and accurately govern the speed of the engine according 
to the load. It consists of a aingle flexible arm secured 
at one end to a wheel or arm on the main driving shaft 
of the engine and carrying at its free end s weight, this 
arm being directly connected with the valve gear of the 
engine at a point in acircle passing through the center 
of the wheel, the center of the circle being the fastening 
point of the arm on the wheel. 


Gravity Pump.—William A. Hartt, 
Tucson, Arizona Ter. This iraprovement comprises two 
sets of cylinders, each set containing two cylinders of 
different Ciametera, one set being located beyond the 
other, and connected pixtons of different diameters 
traveling in each set of cylinders, while pipes of varying 
diameters aad length connect the two sets of cylinders 
with each other. This pump operates automatically, 
and is more especially designed for raising water, etc., 
ont of mines and reservoirs, and discharging at a lower 
point 





Rallway Appliances. 


Can Covpuiye.—Samuel A. Yeager 
andjWileon [. Luckenbach, Bethlehem, Pa., and Alfred 
P. Balliet, Coplay, Pa. This coupler & of the knuckle 
type, bat provides for coupling In the ordinary way with 
an opposing knuckle drawhead, and also for quickly 
shifting the knuckle to convert the coupler into one of 


the Miller type, in which a «pring-controlled hook is 
located near the center of the drawhead, a spring in the 
drawhead adapting the coupler for the latter use, but 


not interfering with it as a knuckle coupler. The con- 
struction is very strong, and the pivot pin and knuckle 
may be readily shifted to one side or to the central por- 
tion of the drawhead, while the locking pin may be 
readily manipulated from the sides or the top of the 


car 
Track Jackx.—Joseph McMurrin, Sho- 
Idaho According to this invention a ratchet 
slide moves upon a standard toothed on opposite sides, 
the ratched carrying epring~+ontrolied dogs engaging the 
teeth, and the elide and the dogs having registering open- 
ings for the reception of a railroad pick or like tol. The 


ahone, 


device is very «trong and of simple construction, and is | 
especially adapted for lifting rails, being readily movable | 
from place to place and operated by one person with no | 


other lever than a railroad pick or similar tool. 


Mechanical. 


BgENcH Doe.—Charles L. Bronk, New 
York City. This device comprises a bottom plate adapted 
to be screwed upon the beach and having raised ears be- | 
tween which freely slides a locking dog actuated by al 
cam lever, the latter having a curved slot near iis for- 
ward end, a ecrew etud iu which engages the ‘ocking 
log, while a screw bolt ie passed through a central 


jongitadinal slot of the cam lever to engagement with a | 
threaded perforation In the bottom plate. The device is 
inexpensive, and well adapted to conveniently lock 


upon the bench o board or other piece of wood to be | 


planed e 


Work Houprse CLramp.—William J. | 
Avey, Cincinnati, Ohio, This is a strong and readily | 
adjustable device for application to and to hold the 
work in place apon wood-working machines where the 
knives work mp through the table, and the wood is passed | 
over them upon the table top. It comprises an edge- 
wise-held «pring plate, opposite and adjustable to and | 
from which are clamping rollers, while yieldingly sup- | 
ported rollers engage the top of the work, and means 
are provided for adjusting both sets of rollers horizontally 
and vertically. The device may be quickly adjusted to 
lifferent shapes, circular and straight, preventing the | 
workman's hand« from coming into contact with the 
cutters, and forming e convenient guide, when once ad- 
justed to one plece, for other similar pieces. 


SeL_¥-TRIPPING PULLEY BLock.—Colin 
Matheson, Bureka, Cal. This block bas an open side, a 
pulley being journaled above and another below the 
opening, the second pulley having a grooved face to re- 
ceive the cable and projecting cogs at ite outer edge. 
The improvement is designed for ase in connection with 
cables for drawing logs, cara, ete., tripping the branch 
cables which carry the load directly in passing around 
curves, 60 that the cables may swing outward and facili- 
tate a good turn. obviating the necessity of dragging the 
cables on the ground. 


Nut Lock.—Edward E. 
dyce, Ark. This device comprises a washer plate through 
which the bolt passes, and provided with two slits form- 
ing 4 tongue and pew! in the plate, both the pawl and 
tongue being bent forward at their free ends, and both 
potnting avd facing in the same direction with respect to 
the revolution of the aut. The plate is slipped on the 
bolt in advance of the nut, and the latter turned up 
againet it will tern on past the pawl and tongue, and 
when turned home will be held by these parts from jar- 
ring loose and coming off. 





Agricuitural. 


THRASHING MACHINE ATTACHMENT. — 
Hermann A. Stoltenberg, Hollyrood, Kansas. This te a 
device especially adapted for feeding banded grain, and 
may be attached to a machine of any size or capacity. 
It nas a series of reciprocating feed arms carrying knives, 
and a feed device consisting of a grating pivoted at one 
end and located over the arma, there being a rock shaft 
helow the opposite end of the grating, the shaft and 
grating being pivotally connected by links, and a paw! 
and ratchet mechanism connected with the shaft. The 
handles of grain thrown on the feed table are antomati- 
cally carried forward, separated, their bands cut, and 
the grain and straw delivered to the machine in proper 
oundition to be thrashed 


STALK CuTTER.— William 
and Oskar F. Burford, Eimwood, Neb. 


M. Mueller 
This is a ma- 


Poole, For- 


Scientific 


chine adapted to be driven over a field where the stalks 
are left lying upon the ground, and cuts the stalks into 
such lengths as may be desired to enable them to be 
plowed under. The machine has a skeleton straight- 
ening frame from which are supported hooks which 
travel on the ground to straighten the stalks, after which 
| they are pressed upon by a roller which holds them 
| while they are cut by a vertically reciprocating knife at 
the rear of the machine, the lengths in which the stalks 
are cut being regulated by the length of the stroke of the 
cutting frame. 








Miscellaneous, 


Corron BaLine APPARATUS.-Edmund 

| M. Ivens, New Orleans, La. This is an apparatus for 
baling lint or condensed cotton direct from the gin with- 
| out tramping it in the press box, and packs the cotton in 
| a seven foot instead of a twelve foot box, thus lightening 
| the weight of the box and shortening the travel of the 
| main screw presser platen. It has a swinging press box 


American. 





beneath the lower step, whereby the steps may be readily 
opened out or folded up. 

Winpow SHADE SUPPORTER. — Ste- 
phen T. Stuver, Puyallup, Washington. This is an im- 
provement on a formerly patented invention of the same 
inventor for an adjustable device consisting of a sec- 
tional wire trass frame, the upper and lower wires slid- 
ing upon each other, and locking devices holding the 
sections at their adjustment. Suspension eyes insure the 
straight hanging of the shade, and the construction is 
such that ali soldering of parts together is avoided. Pro- 
vision is made to accommodate a spring roller shade or a 
curtain pole, forming a combined roller shade and cur- 
tain supporter. 

Wrinxpow BEAD FASTENER.—Henry A. 
Green, Montrose, Col. A locking device for window 
strips is provided by this invention, comprising a bracket 
plate having ears, a clamping limb pivoted at one end be- 
tween the ears, and a pivoted locking dog adapted to 
press on the pivoted end of the clamping limb. The im- 





with two chambers, a junior presser follower mechani 
giving the cotton an initial pressure in the receiving cham- 
ber, while a senior or cumulative pressure platen gives the 
second and final compression to the partially compressed 
bale after the box is swung to change the position of the 
chambers, the operations in both chambers going on 
simultaneously. 


Sarety Jorvt FoR ELEcTRIC Con- 
| puctons.—James H. Curry, Wilkinsburg, Pa. This is 
an automatic joint consisting of an insulated containing 
case, through the énds of which pass conducting stems 
forced inwardly by springs, while sliding electrical con- 
tact surfaces are arranged upon the inner ends of the 
stems and adapted to break circuit by being moved in- 
wardly past each other. Insulation is disposed of be- 
tween the conducting stems and the contacts on the one 
hand and the containing case on the other to maintain a 
permanent insulation for the containing case in all posi- 
tions of the parts. The outer casing is always insulated 
from the line currents, and is never a live surface, thus 
reducing danger to line men. 


ORE SEPARATOR AND CONCENTRATOR. 

Ira F. Monell, Sugar Loaf, Col. This is an improve- 
ment on a formerly patented invention of the same in- 
ventor, and provides an effective separator and concen- 
trator of very simple and durable construction. It has 
improved means for conveniently adjusting the mechan- 
ism for bumping a depending swinging table beneath the 
belt upon which the ore is passed, whereby the concus- 
sion may be regulated according to the nature of the ma- 
terial being treated, too heavy a concussion sometimes 
shaking the mineral up into the current to be carried 
away with the sand. 


FrrRE EXTINGUISHER AND ALARM.— 
Edward Livingston, New Orleans,La. This is an auto- 
matically working apparatus, comprising a series of 
pipes arranged in the rooms of a building and filled with 
fire-extinguishing fluid of liquid, gaseous or compressed 
gaseous form, the pipes being connected with a supply 
tank and fitted with fusion valves adapted to open at a 
temperature of about 160° F. Connected with the ays- 
tem is a tank for generating a fire-extinguishing gas, the 
devices for generating the gas being under the control of 
the fluid contained in the pipes. The apparatus is also 
electrically connected with an alarm, located where de- 
sired, and arranged to give warning when one or more of 
the fusion valves are opened by heat. 


Sie1e@H.—Charles G. Regnstrom, Ish- 
peming, Mich. This is a sleigh especially for coasting 
purposes, of very light construction, with a seat having 
arms and firmly attached by rods and braces to the low 
runners. Back of the seat on each of the low runners is 
a foot rest, on which a person may stand with one or 
both feet, using one foot when desired to push or steer 
the sleigh, the seat being occupied by another. A handle 
bar connects the tops of the seat posts, to be taken hold 
of by one standing on the foot rests. 


BRIDLE Brt.—Herman Zahl, Momence, 
lll. Two separate and independent longitudinally slotted 
side links have transverse slots at their upper and lower 
ens, the upper slots being for the cheek straps while a 
chin strap is secured in the lower slots, the bit proper ex- 
tending through the longitadinal slots and having rings 
at its ends. A simple and effective bridle attachment is 
thas formed for more readily restraining vicious horses. 
| Hatrer Hrrcu.—Richard H. Bacot, 
St. Louis, Mo. This is an extremely simple attachment 
to enable the straps to be quickly secured without tying a 
knot, and so that they cannot be unfastened except by 
turning the free end of the strap into a peculiar position, 
| thus guarding against accidental releasing. A link with 
| projecting loop is secured to the free end of the strap, on 
which loosely slides a sleeve, having on one face a headed 
| stud or button, adjacent to which is an undercut projec- 
| tion or tongue 
SoLtz AND Hee. Piate.—John I. E. 
Nelson, Cudar Home, Washington. This is an improve- 
| ment in footwear for lumbermen and others engaged in 
heavy work where the boots or shoes are frequently wet, 
rendering them more durabie and keeping the soles to 
the desired stiffness and firmness. It consists of a me- 
tallic sole piece, with tread shank and heel seat, the 
treads having openings for spike shanks and a spike 
plate fitting in a heel mortise. The metallic bottoms are 
preferably of aluminum and steel, and the tread is 
formed with corrugations or ridges, the ribbed surface 
preventing slipping when the spikes are not needed. 


Latcu.—John L. Dale, Whaleysville, 
Md. This latch comprises a spring rod or bar with an 
eye or handle at its outer end where it engages the catch, 
while its inner end ‘s held in an elongated clip, a lateral 
bent portion or stud on the rod entering an opening or 
seat in the clip. The device is of very simple and inex- 
pensive construction. 

Fotpine Strep.—Henry J. Climer, 
Anna, Il. A simple flight of steps, to be cheaply and 
conveniently attached to a vehicle, cars, etc., is provided 
by this improvement, the steps when not in use being 
collapsed or folded to occupy but little space and be en- 
tirely out of the way. The steps are suspended one be- 
neath the other from a fixed step by means of flexible 
hangers, while a lever fulcrumed on the vehicle extends 





pro t dispenses with the use of screws or nails in 
the bead strips of a window, affords a reliable lock which 
permits the quick release of the strips, and may be manu- 
factured to be ornamental as well as useful. 


SHUTTER FASTENER.—August F. Gus- 
tafson, New York City. A combined latch and catch is, 
according to this improvement, pivoted near the outer 
edge of the blind and operated by a pull rod or drawbar. 
The latch is spring-actuated, and ie pivoted in a plate at- 
tached to the inner side of the blind, having a terminal 
catch or shoulder projecting outward from the biind 
hinge, while the drawbar has a rigid laterally projecting 
handle and is arranged in a receas in the blind, being 
also pivoted to the latch at a point between its pivotal 
point and catch. 


SeAT.—George A. Ennis, Livingston, 
Montana. This is a simple and substantial seat sus- 
pended on springs in such a way as to be very easy and 
comfortable. It is especially adapted for use in a loco- 
motive cab. It may be quickly and nicely adjusted for 
height, has an adjustable back which may be held at any 
desired angle to the seat bottom, and has an arm which 
may also be adjusted vertically to suit the occupant. 

DisPpLAY RacK.—Mathew R. Dickson, 
New York City. A post mounted on a suitable base has 
one or more square portions having transverse pivots on 
which turn keepers, the latter being each provided with a 
number of supporting arms, a spring catch locking the 
keeper in place to extend the arms horizontally. The 
device is readily foldable, and when the arms are ex- 
tended it is well adapted for the display of neckties, hata, 
etc 


PENHOLDER. — James B. Geissinger, 
New York City. This is a thimble device, to hold on 
the end of the finger, and has hollow walls forming an 
annular ink reservoir, there being a threaded tubuler ex- 
tension on the closed end of the thimble which receives 
a screw plug having a slot to receive the pen, to which a 
conducting tube leads from the ink reservoir. 


DENTAL MALLET.—John H. Demonet, 
Brooklyn, N. Y. This is a device having a central shaft 
to be connected with a source of rotary motion and power 
while the shell or handle of the instrument is grasped 
by an operator, in using it to consolidate fillings. It is a 
neat, simple, and portable device, adapted to strike a pro- 
per blow on a supported plugging tool by a rotatable 
movement of parts in either direction, and its action may 
at any time be instantly stopped when desired. 


TICKET AND CHANGE POCKET.—Mar- 
tin Ralph, New York City. This pocket is preferably 
made of cloth-lined paper, and has in one side perfora- 
tions to permit of the inspection of a coin through them, 
while its back side is formed of overlapping flaps, consti- 
tuting receptacles in which tickets may be carried. It is 
especially intended for use at railway ticket offices, where 
it is necessary to make change often, or it may be con- 
veniently applied to a pocket, or pocketbook, card case, 


ete. 


Cat BARRIER. —George 8. Niles, Brook- 
lyn, N. ¥. This device consists essentially of a wheel, 
whose shaft runs lengthwise of and just above the top 
of the fence or wail. The wheel readily revolves when 
touched, so that the animal can obtain no purchase 
thereon, and cannot walk along it, in either effort being 
precipitated to the ground. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

I 
NEW BOOKS AND PUBLICATIONS. 


HENDRICKS’ ARCHITECTS’ ANDBUILDERS’ 
GuIDE AND ConTRACTORS’ DrREc- 
TORY OF AMERICA. For the years 
1898-04. New York: Samuel A. 
Hendricks Co. 1898. Pp. 647. Price 
$5. Index not paged. 

This work under different countries, States, and the 
towns therein gives the names of a large number of classes 
of professional men and dealers in supplies connected 
with the building indostry of the United States and 
Spanish America. Thus the book starts with a section 
of over 20 pages devoted to architects alone. Going fur- 
ther through the book, we finda section of about 150 
pages devoted to carpenters and builders. In this way, 
ander a great many titles, the addresses are given of re- 
presentative houses in the many trades relating to con- 
tracting and building. It is a most useful work and 
among those interested it will meet with a welcome re- 
ception. An index gives the different titles of business 
under which the names are given and the work iteelf, ar- 
ranged as it is alphabetically, is in some sense an index. 
A PractTicaAL HaAnD Book or MopDERN 

PHOTOGRAPHY FOR THE USE OF 

AmaTEuRs. By Edward T. Bubier, 

Second. Bubier Publishing Com- 

y, Lynn, Mass. Pp. 65. Illus- 
50 cents. 

A compact, well printed little book containing usefal 
hints and formulas for the practice of photography by 











amateurs, divided into four chapters. 
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RATHGEBER FUR ANFANGER IM PHoTOo- 
GRAPHIREN. By L. Dayid. Halle 
a. 8., Germany: Wilhelm pp. 65 
cuts, 2 plates. Pp. 128. 

This little book gives advice to amateurs in photo- 
graphy, is well illustrated, and written m popuiar style 
for any one to readily understand and comprehend the 
art of photography. 

BULBS AND TUBEROUS-ROOTED PLANTs. 
Their history, description, methods 
of and complete direc- 

tions for their successful culture in 


the en, dw and greenh ‘ 
By ©. L. Allen. rome 


ew York: Oran 
Judd Company. 1893. 12mo. Pp. 


$20, illustrated, cloth. Price $2. 

Hardly any other class of plants occupies so important 
a place in the field of f >riculture as do the various kinds 
of flowering bulbs and is at the same time so little under- 
stood. The present work describes the varieties to plant, 
the soil, losses, etc. The author of this book has for 
many years made bulb growing a specialty, so” that the 
statements in regard to bulb growing may be reliedgupon 


GuIA AUTENTICA DE LA EXposicIoNn 
UNIVERSAL, COLOMBIANA DE 
CHICAGO, 1893.° Traducida por Joa- 
= A. Vargas. Chicago: Poole 

ros, 1893. 18mo. Pp. 88, cuts, 
maps. 

A small guide book not only to the Fair itself, but also 
to Chicago. A large amount of information useful to 
foreigners is given. No Spanish visitor to the Fair 
should be without this little work. 








A LABORATORY MANUAL. By W. R. 
Orndorff, Ph.D. Boston: D. C. 
Heath & Co. 1893. i6mo, boards. 
Price 40 cents. 


This interesting little work is intended as an adjunct 
to Ira Remsen’s “Introduction to the Study of the 
Compounds of Carbon.” The metric system is used 
throughout. The right hand pages are reserved for 
stadents’ personal notes. The questions after each ex- 
periment are excellent. Among the experiments are the 
preparation of acetylene, benzene, aniline, starch, phenol, 
cellulose, salicylic acid, Fehling’s solution, oxalic acid, 
flashing point of kerosene, saponification, acetic acid, 
alizarin, etc. 

G3" Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 

—_—_—_— 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


SEPTEMBER, 1893.—(No. 95.) 


TABLE OF CONTENTS. 

1. Elegant plate in colors, showing a residence at Green- 
wich, Conn., erected for Miss E. L. Kirtland. Floor 
plans and two perspective elevations. An excellent 
design. Mr. W. 8. Knowles, architect, New York 
City. 

2. Plate in colors showing the Queen Anne residence 
of W. H. McKnight, at Springfield, Mass., erected 
atacost of $11,500 complete. Perspective views 
and floor plans. An attractive design. 

8. A colonial dwelling erected at Rutherford, N. J. 
Perspective view and floor plans. A model de- 
sign. Cost $3,476 complete. Mr. H. G. Ten 
Eyck, architect, Newark, N. J. 

4. A cottage erected at Bridgeport, Conn., at a cost of 
$2,775 complete. Floor plans, perspective view, 
etc. Mr. A. M. Jenks, architect, Brooklyn, N. Y. 
An excellent design. 

5. Engraving and floor plans of a Queen Anne dwell- 
ing recently erected for W. Q. Taylor, Esq., near 
Boston, Mass. Samuel J. Brown, architect, Bos- 
ton, Mass. 

6. A cottage at Aliston, Mass., erected at a cost of $2,500. 
Floor plans and perspective view. A pleasing de- 
sign. Mr. A. W. Pease, architect, Boston, Mass 

7. Floor plans and perspective elevation of a cottage at 
Alliston, Mass., costing about $2,000. Mr. A. W. 
Pease, architect, New York. 

8. A tasteful design for a smithy or blacksmith shop. 

9. Iustration of a new English villa at Worcester. 

10. View of an Italian courtyard. 

11. The Fifth Avenue Theater, New York. View show- 
ing a section of the proscenium arch and a por- 
tion of the family circle, also an engraving of the 
old Fifth Avenue Theater, burned in 1891. 

12. Miscellaneous contents: Wood pavements.—Lead 
as a coating for iron and other metals.—White in 
house painting. — Ontario metallic paint. —Deaden- 
ing floors.—Tropical roofs.—Purification of air.— 
Seasoning stone.—Stone under the microscope.— 
Housekeepers should remember. — The Climax 
solar water heater, illustrated —Roofs and roof 
covering.—Litharge cement. — Tower supported 
tanks, illustrated.—Larsen’s improved refrigerator, 
Mustrated.The New York Aquarium.—Adjust- 
able bevel-band saw machine, illustrated.—United 
States pitch pine industry.—The Cook patent 
levels, illustrated. — The Howard combination 
heaters, illustrated. 
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The charge for Insertion wnder this head is One Dollar a line 
for each insertion ; about eight words te a line, Adrer- 
tisements must be received at publication office as eariy as 
Thursday morning to appear in the following week's tssue 








Order pattern letters & figures from the largest varie- 
ty. H. W. Knight & Son, Seneca Falis, N.Y.. drawer 1115. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N.Y. See adv., page 222. 

“U. 8.” metal polish. tndianapoiis. Samples free. 

For Sale—36''x24’ Eng. lathe, $450. 8. M. York, Clev., O. 

Wm. Jessop & Sons have a handsome display of steel 
in Mining building at the Worild’s Fair. 

We have parties wishing to obtain interest in good 
patent. Address Crosby Bros., Duluth, Minn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 4 Columbia St, New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. [rrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 

High Speed Engines—Single Cylinder and Compound, 
for all electrical and manufacturing uses. Watertown 
Steam Engine Co., Watertown, N. Y. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker 8t., Philadelphia, Pa. 

The “Olin” Gas and Gasoline Engines, from 1 to 10 
horse power, for all power purposes. The Olin Gas En- 
gine Co., 222 Chicago Street, Buffalo, N. Y. 

Perforated Metals of ail kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, 4; Munn & Co., publishers, 361 Broadway, N. Y. 


Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 
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about 3,000,000 miles over and under the mean distance, 
which is assumed at 92,897,000 miles. 


(5406) G. F. W., New Jersey, asks 
whether a person can get a stationary engineer's license 
that lives in New Jersey, and has a position in New 
Jersey, as I have had the offer of a position as engineer, 
but I will require a license to secure same. Also in- 
form me what part of New York City I can obtain them. 
A. Engineer's licenses are given by authorities acting 
under local laws for use in the district in which they are 
to be used. You should apply to inspectors in your 
State, if there are laws requiring license. The license 
department for engineers for New York City does not 
issae licenses or certificates to any engineer until he has 
secured a position in the city. The license department is 
at police headquarters. 

(5407) E. J. P. says: Around the cir- 
cumference of a circle whose radius is 200 feet, and mak- 
ing fourrevolutions per minute, a bird is flying. In the 
center of the circle, and moving his gun with the bird, 
stands a rifleman. If we suppose the bullet and bird to be 
each a mathematical point only, and the bullet to en- 
counter no resistance from the atmosphere, where must he 
aim in order to hit the bird, no allowance being made for 
gravitation? A. The bird by computation will be flying 
83°4 feet per second faster than the muzzle of the gun in the 
circuit, presuming the bullet to fly at the rate of 1,500 feet 


834 

per second ; —— then is 0°062 of a foot, or 34 of an inch, 
1500 

that the bullet would strike behind the point aimed at. 


(5408) R. R. J. asks: Please answer 
through your paper the following : How long can a stor- 
age battery stand in the acid without injury from sni- 
phate, discharged ? What is the remedy for a sulphated 
battery ? Can it be fully restored? A. Sulphating, if 
bad, is cured by long overcharging with current about 
30 p. c. below the maximum. Not-the smallest speck of 
sulphate must be allowed to remain on the plates. Too 
great a charging current will cause sulphated plates to 
buckle. To prevent sulphating give a good charge once 
amonth. The time required for bad sulphating cannot 
be stated. It varies under different circumstances. 


(5409) 8. G. S. writes: In your answer 





$40,000 will buy stock, good-will, and fixtures of well 
established machine works at Philadeipbia. These works 
enjoy a handsome trade and are well known throughout 
the United States, and to a young man possessing the | 
requisites of purchase, together with mechanical abili- 
ties and business training, this will prove a rare opening. | 
Address “ Opportunity,” care Scientific American, New 
York. 

{# Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., %1 Broadway, 
New York. Free on application. 
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(5404) Constant Reader writes: Will | 
you kindly inform me through your valuable paper the 
component parts of concrete? I saw in your paper “| 
long time ago (I did not need to use it then) an article re- | 
specting a building, I think, in England, where they had | 
used saccharine in some’ form, which had a hardening 
effect upon it, which is very important. If so, please 
state how much may be used in a given quantity. Please 
give all the information you can, as I want to build a 
large building with that material, if I can be persuaded 
it will be sufficiently strong. A. The proportions for 
concrete vary somewhat, depending upon the nature of 
the work and required strength. With the best Ameri- 
can hydraulic cements, 1 part by measure to 2 parts sand, 
with an equal bulk of broken stone, makes a good strong 
concrete for pressure in the foundations of buildings 
and for walls, This may be varied to 1 part cement, 3 
parts sand, 4 parts broken stone, for ordinary subwork. 
The use of sugar in mortar has been proved highly bene- 
ficial to its strength and hardness, and also enables brick 
laying to be carried on in frosty weather, as such mortar 
does not freeze at several degrees below the freezing 
point. The proportion of 2 pounds of common brown 
sugar to 1 bushel of lime and 2 bushels of sand makes 
« mortar that sets as hard as cement and much quicker } 
than ordinary mortar. As the sugar is supposed to be a | 
solvent of lime, it should be added to mortar in a thin | 
sirup, the previous mixed mortar being as thick as it is 





lime seems to partially dehydrate it and set free some 
water that thing the mortar. One pound of sugar to 16 


cullons of water with the necessary lime makes a very | sition with parchment paper or other material to form 


hard and durable whitewash. 


(5405) F. I. says: I noticed on an al- | ® *v#ilable cement for the parpose, 


Manac that the sun's declination reaches 28° 27’ in June 


and December. Is this correct? If not, please give it | carbonate of sodium, tartaric acid and flour to make 
correct. At whatangle is the moon’s path inclined to | baking powder. A. Mix two parts tartaric acid, three 
the earth's equator ? What is the distance from earth to | parts sodium bicarbonate, and three parts powdered 
moon at apogee and perigee? What is the distance | starch, all parte by weight. 


from earth to san at aphelion and perihelion? A. 23° 27’ 
6” is the declmation for this year. The moon's orbit 
is inclined 5° 8’ from the ecliptic, which gives the moon 
® variable incfination to the equator of 28° 35’ to 18° 19’ 
during the course of the regression of ite nodes. Its 
mean distance is 238,840 miles. Ite distance at apogee is 





2.975 miles and at perigee 221,614 miles. The distance | glass plate 18 inches in diameter and I wish to drill a 4 
of the sun from the earth at aphelion and perihelion is | inch hole through the center. A. The hole can be cut 


| red lead with in order to make it stick to storage battery 
possible to work it, The affinity of the sugar for the | plate instead of using flannel. A. An excellent plan is to 


me how pearl is colored to become smoked pearl? A. 
The smoked pearl is dyed after finishing, with aniline 
and other colors, and then polished. 


to J. W. 8S. (5318) I felly agree with you about putting 
the pump chamber in the water when it can be done. I 
don’t fully understand what you mean by saying the 
only drawback in putting the cylinder 30 feet out of the 
water is that it is constantly liberating air from the 
water. A. All water in the natural state con‘ains air in 
solution, which is entirely liberated under a vacuum; 
30 feet above the water is very near the vacuum line. 
Under its action most of the air is disengaged by expan- 
sion and interferes with the economical action of the 


pump. 
(5410) J. B. R. asks: What would be 
the diff in price between coal at $2.64 per ton and 





petroleum at about 3 cents per gallon, for an equal num- 
ber of horse power? Also the name and address of 
crude petroleum burners on the market. A. Coal at the 


ediniiatiah to —- fees per pound, and if of good 
1000 

quality is equal to 14,000 heat units per pound. Petro- 
leum at price named is-four-tenths of a cent per pound 
and equal to 20,000 heat units per pound. The propor- 
tion figures that coal at the price stated is two and three- 
eighths times cheaper than petroleum for fuel. W. J. 
| Gordon, 285 Broad Street, Philadelphia; Meyers & 
Osborn, Cleveland, Ohio ; Schutte & Goehring, Phila- 
delphia; Aerated Fuel Co., Springfield, Mass., are 
manufacturers of petrolewm burners for boilers. See 
Screntivic AMERICAN SUPPLEMENT, Nos. 623, 624, 678, 
for illustrated descriptions of petroleum burners. 


(5411) C. S. W. asks for a receipt for 
bleaching or removing the oil from calfskins. A. The 
removal of oil from oil-<dressed leather is practiced as 
specialties by concerns in the Eastern States, by the 
naphtha process, by immersing the leather in naphtha in 
closed vessels for a suitable time, to extract the whole or 
a part of the oil as desired, when it is subjected to pres- 
sure for removing the naphtha and then dried. Bleach- 
| ing is further promoted by a bath of oxalic acid and 
acetate of lead dissolved in water. The details of these 
processes are kept as much as possible a trade secret. 
We have no literature on this subject. 


(5412) W. C. C. writes: When an ordi- 
nary charged storage battery is left untouched for about 
200 days,‘no longer can any current be gotten from it. 
Is this due simply to the oxidation of the spongy lead 
plate, or does the peroxide on the other plate also under- 
go change? A. A spontaneous discharge is due to leak- 
age. The material of the cell or surface moisture on the 
cell may act as a conductor and passes a slight current, 
which slowly exhausts the charge. Sulphating also takes 
place. A wét surface under the cells also tends to dis- 
charge them by acting as a conductor. 


(5413) G. D. C. asks: What is the best 
thing to clean nickel plating, bicycles for instance, and 
to prevent their rusting? A. Polish the nickel plating 
; witha paste made of vaseline and rouge and wipe the 

surface with a cloth moistened with vaseline. 


(5414) C. H. McD. asks what to mix | 
mix the red lead with 10 per cent sulphuric acid, to apply 


it as a paste to the roughened plate and holding it in po- 
the plate. After forming, remove the paper. There is 


(5415) M. D. asks for proportions of bi- 


(5416) J. W. L. says: Can you inform 


(5417) R. B. 8. says: I have a circular 


with emery and water fed into a copper or brass tube re- 


fixed to the top of the tube by which to hold it in posi- Bavelope, SicCai 
tion when the bow string is turning it. 


oe PRUR ee, 


“a0 em, 
a 
HVue 

eae 





“9237 





TO pte caaganll 
Ane are andrea thot 


foreign ——, ae be had oe. 
wited Sto wtae eS th 


tensive facilities for conducting business. Ad 
gS Up. cites SCIENTIFIC AMERICAN, 31 Broad- 





United States were Granted 


September 26, 1893, 
AND EACH BEARING THAT 











wood 
Alarm. See Low water alarm. 
in Wes 





. Watson ° 
Sarre! and making same, J.C. Dozier.............. 
] ~" Behne 





Secon dary Ty. 
1 Soarima, omees, W.A. "Chandler 
brace, 










tending machine, ‘M. 
i . Coe 























reec! 
+r cutting machinery. J.C. Schroeder.......... 506,678 








or 
& Burtch 
Brush fo a4 cleaning one or flues, Fludder & 





7% agi - -3, Oy ” stopper, "ete. 
EE pb schth cael ddeds ooonsessinahdeodseaesesood 
urner. Bee pager burner. 

putton. J. Sa, ~. Uf ‘Besasceonswesseetsncesosvecsbs 
Caties ek. multiple switcbboards. manufacture 


fabric, ingrain, H. Ly 
Carpet a 
Eraser 








Celluloid boxes, manufact 








in na ee ston 


Coffin “handle E. P. Lacroix 
Concrete 








A. Perkins 
feat for putting out or ow tohing in ships? boats, J. 


Dental ak holder, R. G. Stanbrough.. 


Desk, bined. ‘sittt and stand! 
sous die. F Forging ‘and | 

















505,554 | Loading or unloading apparatus, B. Cardarelli. 


* - es Lock. See Bicycle jock. Drawer lock. Railway 





















































| Print! paper folding machine attachmert, 
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the Fire combined ventilator, and step ind 
der, Hughes............ » - 6A 
Floor or ceiling, execenet, KE. Homan. 56, 650 
- y frame, W. P. Canning.......... we. 606,686 
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